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Guns. 


Plates I to У. 
Marks IV & VI* Mark У. 
Steel ... se (Steel, 


Material .. ove " m es E 

Weight, nominal .. ЕЯ ... .. ...| Otons s s. | 5 tons, 

l'reponderance'... pee ње .. .. ..| nil m ase | 120 Ibs. 

Length, total ss. “ә ... өө em 21735 inches .., | 195'3 inches. 
сате se wee ње о ^ 0" 


20.. o — 8096. 
156 inches a. | 18375 Inches, 


calibre 6 inches... s.. | 6 inches. 


[ten including chamber and 
GROOVE u не on энэн 


pan { inches .. T m ... 
Воте 


5,080 с. Inches ,.. | 5,877 с.Іпсһев, 


length ... .. .. ase ...| 26°75 inches — ... | 31°75 inches. 


Chamber {йат .. ... .. ..|8 inches... “|8 inches, 
сарасйу. |... ws e] 1,864 c. inches... | 1,515 c.inchec. 


..| polygroove, hook | polygroove 

section | E.O.C. 

..| increasing from 1 | increasing 

in 120 calibres} from 0 at 

at breech to 1} breech to 1 

in 34 at 61°75) turnin 80 at 

inches  ífrom| muzzle, 

muzzle, the re- 

mainder being 

uniform ] in 35 . 

length 2 INE inches ... цэн inches. 

^] 24... ... . | 28. 

grooves < depth ... ++.) 0705 inch . | 0°05 inch, 
width .. se ees: osef O'S inch се +. | 045 inch, 

System of obturation... .. m ә „| pad oe « | Е.0.0. cup. 

Firing arrangement ... ... "m s. ...| percussion lock | percussion lock, 

Vent e 09 o эө э ә аха) „ 24| axial. 


Bystem] ..  .. .. 
twist оозе 


Riflingt 


Mark IV Сох. 
Plates III and IV. 


The gun consists of a toughened steel A tube, over which are 
shrunk the breech-piece, B tube, and three hoops. A jacket with 
trunnions is shrunk over the breech-piece, and a short hoop, С, is 
shrunk over the B tube in front of the trunnions, A hood, D, is 
attached by screws to the jacket to protect the breech fittings. . 


* The Mark VI gun differs from tlie Maik IV in the method of hooping the 
chase, which in guns of the latest manufacture is mado in ono piece. ‘tho fittings 
and sights are interchangeable for either Mark of gun. 

+ Guns of future manufacture, and also when “through lined," will be rifled 
with a uniformly increasing twist from 1 turn in 60 calibres at the commencement 
to 1 in 30 at muzzle, · z gis X 
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Breech Fittings. 


The breech is closed by a screw having three portions of the 
thread removed longitudinally, each one-sixth of the circumference. 
The interior of the gun at the breech beiug poe in a similar 
manner, admits of the screw, when the raised portions are placed 
opposite the smooth surfaces in the gun, being pushed home, and 
locked by the sixth of a turn. БУХЭН 

The screw has hinged to it а cam-lever, by which it is locked and 
unlocked; the cam portion of this lever (when tho breech-screw is 
locked) falls into a recess in the carrier ring, and so prevents any 
movement of the breech-screw during firing. Іп depressing the cam- 
lever after the breech-screw is unlocked, the cam acting upon the 
surface of the carrier ring, partially withdraws the breech-screw 
together with the obturator. 3 

The lever, when in the locked position, is held by a clip at its lower 
end, to prevent it from flying up during recoil. : 

Encircling the rear end of the breech-screw and hinged to the 
hood is a carrier ring, which supports the screw when withdrawn. 

On the outer face of the breech-screw is a stud, which, coming 
in contact with а projection on the carrier ring, forms a stop when the 
screw is unlocked. TA 

The carrier ring is held to the gun during'the withdrawal of the 
breech-screw by a “ сір” pivoted within the left side of the ring, 
engaging with a recess in the hood. 

А stop bolt in the right side of the carrier ring prevents the 
breech-screw being disengaged from the carrier when withdrawn: 
at the same time the clip is дада from the recess in the 
hood by means of a spring, which forces its opposite end into a 
recess іп the breech-screw, thus securing the latter іш the carrier 
ring. When in this position the whole can be swung clear of the 
breech opening, to admit of loading. 

The ring is retained in the loading position by а spring “ latch." 

In closing the breech, the upper arm of the clip is elevated by 
coming in contact with an inclined plane in the hood, and the clip 
being pivoted is consequently released from the recess in the screw 
leaving it free to be pushed home. 

. The system of obturation consists of a circular pad, with protecting 
discs fitting the mouth of the chamber, being placed between the 
mushroom head of the axial vent und the breech-screw. 

The pad being slightly elastic, expands radially when compressed 
by the action of the powder gas, thus sealing the escape. 

Thin discs of steel are used to adjust the required thickness of 
the obturating pad. 


Firing Mechanism. 


The percussion firing arrangement is designed to prev: 
being fired before the screw ыы Из locked леке d чак 

It consists of a steel vent passing through the longitudinal axis of 
the breech-screw, having secured to its outer end а box in which the 
percussion lock slides, the latter being pushed into a position over 
the vent, when the breech is being closed, by а bolt gearing with a 
cam-groore in tho carrier ring, and by the action of an inclined spring 
guide on the carrier. Should there be a projecting tube in the vent 
the spring of the guide yields, to prevent the shearing of the tube. i 


E 


The percussion lock consists of a frame (а) containing a hammer 
(0), actuated by the main spring (с). The hammer is retained in its 
elevated position by в trigger (d). A sliding hammer guard (e) is 
fitted to the frame, and has upon its upper surface two parallel 
rectangular projections (/f), placed immediately under two similar 
projections (gg), on the hammer. : 

* "The lock, which acts automatically with the closing of the breech, 
contains a striker (4) for transmitting the blow from the hammer to 
the tube. А lanyard bolt (2), having one side bevelled, is fitted to the 
slide box (/. When the lanyard bolt is pulled, the guard is pressed 
aside, which removes the projectiors from under the hammer, and at 
the same time acts upon the trigger, thereby releasing the hammer, 
which is now free to fall on the striker. The guard, which is acted on 
by a spring, prevents contact between the hammer and the striker, 
except when the lanyard bolt is pulled. The cam-groove in the 
carrier ring retains the lock in such position that the striker is not 
immediately over the tube till the breech-screw is locked. Without 
opening the breech, the guide bolt (4) can be withdrawn from the 
cam-groove by turning the cross-handle, to allow the lock to be 
drawn back for inserting a tube in the vent, or changing it in case of 
a miss-fire. When the breech is open, the Jock 18 retained in the 
grooves of the slide box by а spring віор-риҒ7,11% 7, / 355 

уана Ө 


Sights. 


Тһе gun is sighted on both sides. Тһе Ут hts are ой tl drop 
pattern, and each consist of а pillar, jacket, 2 Alien inva steel 
acorn screwed into the pillar. The sockets are permanently fixed in 
the gun; the pillar and jacket each lock into it with в bayonet joint, 
во that when once the sight is in its true position, it cannot be 
removed without first raising the jacket and turning the pillar round 
а quarter of a circle. : 

The tangent sights consist of steel bars triangular in section. Оп 
the front face із a degree scale, and a rack which gears with the pinion 
in the automatic clamp. The rear faces are fitted with range strips 
graduated in yards for а full charge, and stamped with the corres- 

onding M.V. The cross-head is fitted with a deflection leaf, worked 

y a screw capable of giving 29 deflection right and left. The leaf 
has a vertical sight’ blade of a height correspondivg to about а mean 
length of 1,000 yards on the yard scale, and also a sight notch 0106 
inch deep. Оп the leaf is engraved o zero mark, and the deflection 
scale is engraved оп the corresponding upper face of the сгоѕз-ћеай. 

The sight blade is intended for use in conjunction with the 
elevation indicator, elevation being given by means of the latter, and 
line only by the sights, When using the sight blade, the sight 
should ђе clamped about 1,000 yards less than estimated range of 
the ship, if the ship is арса, and at the estimated range if the 
ship ін going away, as by this means the gun can be laid for line 
at any Ише during the period the ship takes to move 1,000 yards. ` 

The notch is for use when elevation and lino are both to be 
obtained by means of the sight. 

, Reflecting sights A E are fitted on the elevators A. These wili 
give direction only. The carriage must be trained until the object 
Which is reflected from the {ср to the bottom mirror is exactly 
opposite the copper wire on each mirror. ч 
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The graduated arc оп the carriage will be used in conjunction with 


these sights to give elevation or depression. . 4% 
| Pointers are nla provided on the top of the shields for obtaining 


direction. 


Marx У Сом. 


Plate V. 


The gun consists of ап A tube, over which are shrunk a breech- 
piece and “1 B," "2 B," “3 B," and “4 B" hoops extending to the 
muzzle. Over the breech-piece and “1 В” hoop are shrunk the jacket, 


trunnion, and “1 С” hoop. 


Breech Fittings. 


Тһе mechanism for closing the breech is on the interrupted screw 
system. : 

5 The screw, when withdrawn from the gun, rests on а gunmetal 
carrier, P, hinged on the right side, so that the screw can swing clear. 
of the bore for loading. А | 

The obturating сир, А, is fixed to the breech-screw Юу the axial 
vent, C, and fits into a copper seating in the gun. | 

The carrier, P, is fitted with catches which lock into recesses in the 
gun, to hold it in the firing or loading position. 

To close the breech, the screw is pushed into the gun, and the 
cam-lever, Г, is pulled over to the left 60°, against the stop. The 
cam-lever is then turned down into dotted position (as shown on 
drawing), when the projection on it locks into a recess in the gun, and 
prevents any movement of the breech-screw when the gun is fired. 

When the breech-screw has been unscrewed after firing it can be 
started by turning down the lever, which causes the projection on it 
to bear against the face of the gun. . 

Should there be any difficulty in unscrewing the breech-screw ог 
in putting the lever down by hand, the small lengthening lever will 
give ample power. 


Firing Mechanism. 


The gun is vented axially, and is fitted with central firing gear, 
viz.: а үзсэн lock, consisting of а frame containing а hammer, 
actuated by a main spring, and a trigger, which retains the hammer 
in its elevated position. А sliding hammer guard, Пат“. on its upper 
surface two parallel rectangular projections, placed immediately under 
two similar projections on the hammer. А striker transmits the blow 
from the hammer to the percussion tube. The fall of the hammer is 
effected by pulling а lanyard-bolt, which presses the guard, and also 
acts on the trigger, at the same time the projections on the guard are 
moved from under the hammer. The guard, which is acted on by a 
spring, prevents contact between the hammer and its striker except ` 
when the lanyard-bolt is pulled. 

To prevent the gun being fired before the breech is properly 
closed, a cam-groove retains the lock in such position that the striker 
is not immediately over the tube till the breech screw. home. 
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Without opening the breech, а tube may be inserted in the vent, ог 
changed in case of a miss-fire, by withdrawing the guide-bolt from 
the cam-groove, and drawing back the lock. - Е 

Тһе axial-vent, which has a rounded head at the inner end behind 
which the obturatiag cup is placed, is held at the outer end by a slide 
box in two parts, retained in position by two keys secured by pins. 


Sights." 


The gun is pierced for sights on both sides, and is provided with 
three sights, viz. :— 


(a) One breech tangent sight. 
(5) Two fore sights. 


(a) The tangent sight is of steel, graduated up to 15", and fitted 
with a sliding leaf and adjusting nut for small vertical adjustment. 

The bar is of мә section, and is inclined at an angle of 1° 80' to 
the left of the vertical, to compensate for deviation due to twist 
of rifling. | 

If any correction in deflection is required on account of wind, ог 
any other cause, it can be given by moving the deflection leaf in she 
required direction. 

(b) The fore sights consist of the gunmetal socket, and jacket 
with steel pillar, fitted at the top with a hog-backed sight. 

The socket is permanently fixed in the gun, and the pillar and 
jacket each locked into it with a bayonet joint. To remove the sight 
the jacket should be raised, and the pillar turned a quarter of a circle, 
when the sight can be lifted out of the recess. 

Reflecting sights A E and pointers on the shields of such mountings 
as are fitted with them, are also provided similar to those for 
Mark IV gun. 


` GENERAL INSTRUCTIONS FOR САВЕ AND PRESERVATION 
` OF. Guns. 


The guns should be examined after firing every 100 rounds with 
projectiles. 

‚ The bores of guns, from which practice is carried on, should be kept 
slightly oiled, to prevent rusting. At the close of each day's practice, 
they should accordingly be washed, and slightly opsie, and when 
dry oiled with a sponge, the muzzles being tben closed with tampeons. 

When guns are not likely to be used for some length of time, the 
whole of the sights, the obturating cup, vent bolt, and percussion lock, 


Жы ——————— i 


* Tangent-sights, similar to those described for Mark ТУ, will be i 
guns. For instructions for laying see pare 7. чи ? мийте мв. 
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should be removed, and kept in store, the holes іп the guns being filled 
with plugs of greased tow, to keep out water and dirt. These plugs 
can be readily removed when it is required to fit the sights, &c., to the 
guns, and particular attention should be paid to the prevention of rust 
or grit accumulating in the sight recesses, &c. 

The sights and other fittings should be kept clean, free from grit, 
and oiled; the sliding leaf and elevating nut of the tangent scales, 28 
well as the jackets of the trunnion sights, should have free play. 

The exposed portions of tho sights are bronzed if made of gun- 
metal, and blued if of steel. .This is done to preserve them from 
corrosion, and on no account are these parts to be burnished or cleaned 
in such а manner as to remove the bronzing or bluing. 

° The bore and all working parts шив at all times be kept slightly 
oiled, and perfectly free from rust. Ји , 

Daring firing the male and female screws.of the breech must be 
kept perfectly clean, free from dirt, and well greased with а mixture 
of oil aud tallow. It will be found convenient, although not absolutely 
necessary, if tho number iu charge of the breech-screw runs over these 
surfaces with a pieco of oily waste after each round. "m 

The officer in charge of the gun must always see that the safety 
gear is in good working order, and that the cam-lever is іп its proper 
position before firing. : 


Special for Mark IV, 


1 
Іп removing the * De Bange” obturator from the gun, care should 
be taken to keep tho wad and rings against each other, and tied with 
cord, as the edges of the rings are liable to be dumaged, when 
disconnected. 


Instructions for the сате of the “De Bange" Pad Obturator. 


Keep the pad well greased, and before firing take it off tho stalk, if 
ssible, and grease it all round. If a pad becomes very hard, soak it 

in a hot mixture of oil and tallow, 

During practice wash the breech-screw and pad frequently with 
soft soap and water. - 

Should a pad get too soft, from rapid firing, remove it and place it 
in cold water. After firing place the pad in cold water. 

Causes which lead to stiffness in working the breech :— 


1. Pad not in good order. 

2. Too inany adjusting discs behind the pad. 

3. Striker of P lock too long or worked loose. 

4. Guide-bolt of P lock driven hard against the side of the cam 
groove. 


Special for Mark v. 


Care should be taken that the edge of tho ob i 
+9 the breech-screw, and intended a prevent the epee Lee ps 
kept uninjured and free from burrs, Should any burrs or кй be 
observed, the cup should be removed and replaced by another on 5 
this operation can be performed іп а minute or two. Abrasions on the 
edge of the injured cup can generally he removed with а dead smooth 
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file. Тһе proper action of the obturating cup depends upon the slightly. 
convex form of the base upon which it rests. . Each time the gun is: 
fired the flat underside of the cup is forced, by the pressure of the gas, 
to take the form of the base, and the circumference is thereby expanded, 
so as to tighten against the copper seating inthe gun. If the under- 
side of the obturator should, by continued firing, partially lose its, 
flatness, and take a permanent hollow form, it should be fed forward ' 
by inserting beneath it one of the thin brass dises provided for the 
purpose. ‘These discs are of two thicknosses, to meet different degrees 
of hollowness. Care should be taken that tbe cam-lover bracket does 
not close against the stop without the exercise of a moderate force. 
In pulling the cam-lever down, a toe piece on it will lock into a slot 
in the gun, and force the cam-lever bracket against the stop. | 

It may occasionally happen after repeated firing that the copper 
seating for the obturating cup will become expanded. If this occurs, 
the cup may become injured on account of its not receiving sufficient 
support from tho seating. With each gun two obturating cups, of 
somewhat larger diameter than the ordinary size, are supplied, and one 
of these must be substituted when the copper is large enough to allow 
of its use. PLE : 

Should the copper ring become damaged ог ineffectual in preventing 
the escape of gas even when the larger cup is used, it must be replaced 
by a new one. Special tools are provided for this purpose. А full 
description of this operation, and the tools required for it, will be found 
in the chapter on Preservation and Repair of Ordnance in the “Treatise 
on the Manufacture of Guns.” 

Reflecting sights, А E, are fitted on the elevators, A, and are for use 
in sighting the gun under cover of parapet. The carriage must be 
trained until the object (which is reflected from the top to the bottom 
mirror) is exactly opposite the copper wire on each mirror, - 


MOUNTINGS. 


Plates VI to ХЇХ. 
Carriage, Garrison, Disappearing, B.L. 6-inch Mark I. 


” ” ” э ” ” п. 


1 ” ” ” ч »” ” Це. 
” ” ” " ” ” III. 
” Э 3 7 ” ” ТУ. 
(Plates XXVII to XXIX.) .. | 
? У Barbette ii ” L 


{ B.L. 6-inch im 
s t E 


Central Pivot 


Н.Р. Mountinas. | 


There are five marks of disappearing 1 i i 
8 0 & hydro-pneumatic carriages 
all made on the same principle, but differing from one another in mere i 


t The Mark 11% mounting is th k IT 1 
P Ade rii желер E is the Mark II made by Кор. In demanding new 
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or less important details of construction. The Marks I and III are for 
Mark V Pa the Marks ILand IV for Mark IV and Mark II P guns. 

Marks 11, Ш, and IV are very similar to one another, and are 
easily recognisable from Mark I in that they чи no pivot block, аге 
mounted on live-roller rings, have no check chains to the elevators, 
aro furnished with concentric recoil cylinders and only two sets of 
traversing gear, &c., &c. | 

Marks ШІ and IV are suitable for the same roller path. 

All the mountings consist of the following parts :— 


Rocking carríage or elevator. 

Lower carriage with training and elevating gear and overhead 
shield, 

Hydro-pneumatic recoil cylinder with cut-off gear and lowering 


pump. 


MARK I MOUNTING. 


77 Rocking Carriage. 
` Тас Plate VL 


Tho rocking carriage consists of two steel cheeks or elevators, А, 
connected by steel diaphragms. At the lower ends of each elevator is 
a wrought-iron ріп, В, upon which it oscillates, and at the other ends 
are bearings for tho gun trunnions. About the centre of the overbank 
carriage is a cast-steel crossband, K, which is attached to the recoil 
ram, J, by means of a socket and cottar. 

The object of this carriageis to elevate the gun from the loading 
position, under cover of the parapet, or vice versû. The check chains, 
P, are attached to brackets, (), on the lower carriage, aud to bolts on 
the elevators, and limit the stroke of the ram, thus preventing the gun 
being carried too far forward. Arrow heads on left elevator and its 
bracket show when the gun is fully run up. 

The carriage admits of 15° elevation and 5° depression. 


Lower Carriage. 


Plates VI and VII. 


The lower carriage is made up of two steel girders or cheeks, AA, 
which are connected by steel transoms CC at the front, and BB at the 
rear. The carriage is mounted on four steel trucks, S, which run on a 
вісе! racer, X, fixed to the masonry. A buffer, N, is fitted on each 
cheek, which acts as a cushion in case the recoil of the gun is excessive. 
A steel pocket is bolted to the inside of each cheek, to receive the 
trunnions of the recoil cylinder, Н. Оп the underside of the carriage 
are fitted steel clips,* Z, at the front and rear, which engage a cast- 
iron clip ring, Y, tixed to the concrete, Two elevator brackets, Q, are 
fitted to the front of the carriage which take the pins, R, of the 
elevators. : 
ست‎ ЦАЦНА 

• Spare wrought steel clips of stouter шаке, with a set of bolts for attuchment 
aro issued with each mounting. The holes for these bolts may require re-tapping,. А 


13 


iehting ladder and platform, A, is provided for 1150 in si hting 
үйі ари т service sights. The platform consists of a Ringed 
foot plate, which is brought into a vertical position by means of a 
spring after use, thus keeping it clear of the gun when ascending and 
descending. 7 ( AT 

An overhead shield,* А J, supported on eight pillars, А Н, 18 
supplied. These pillars. rest in sockets, KK, LL, MM, on the lower 


carriage. 


Traversing Gear. 


Рае VI. 


The traversing gear is fitted at the front and rear of the carriage 
and is actuated by four handwheels, W. On turning these, the piuions, 
1], оп the shafts, V, with the handwheels, engage spur- wheels, Т, fixed 
to the trucks, S, and the rr is consequently traversed. When 
the gun is іп the firing position the front gear should be used, and the 
rear when the gun is down. 


Elevating Géàf 
Plates Vi and У. 


The elevating gear is fixed on both side arrifde,And is 
worked by means of а handwheel, SS, on the МЕ e hand- 
wheel is fixed on the spindle, VVV, which passes through a bush, 
UUU, fixed in the carriage cheek, and has a pinion, RR, formed on it, 
which engages the spur-wheel, QQ. This is carried on the shaft, 
WWW, but is free to rotate on it. Тһе inner face has a coned recess 
turned on it, in which the friction cone, WW, fits. The part of the 
shaft carrying the cone is hexagonal, and the cone consequently rotates 

-with it. The shaft passes through bushes fixed on the cheeks of the 
carriage, and has at each end a pinion, PP, which engages the arcs, 
NN, fixed to the ends of the elevating rods, G, the other ends of the 
elevating rods being fixed to the gun. The arcs work in gunmetal 
guides, ОО, fixed to the carriage cheek ; that on the right-hand side is 
graduated in degrees of quadrant elevation, the other being graduated 
after appropriation to the emplacement, due allowance being made for 
height above the sea-level, &c. Тһе spindle is screwed for nuts, YY, 
which force the star spring, XX, against the face of the cone. This 
causes sufficient friction between the cone, WW, and the spur-wheel, 
QQ, to elevate or depress the gun, but will allow the shaft, WWW, 
and cone, WW, to revolve ‘without putting all the gear into motion 
when the strain due to firing comes upon it. An automatic regulating 
brake is fitted on the shaft. WWW, and consists of a friction cone, 
CCC, which is keyed to the shaft, WWW, and fits into a recess turned 
to the drum, ZZ. The springs, DDD, should be screwed up by means 
of the nuts, ЕЕЕ, against the wheels, until the power required on the 


handwheel, SS, for elevating the gun is the same as that required for 
depressing it. 


а ый 
* This shield is only issued for certain emplacements, and the sockets are onl 
fitted to those mountings provided with shields, қ . г 
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. А friction-strap, AAA, works on the drum, ZZ, which is free to 
move in it when the gun is being elevated, but is mado to grip the 
drum by means of tho pivot, BBB, when the gun is being depressed. 
Elevation or depression can be given to the gun before it is raised to 
firing position. The gun does not move when in loading position, but 
takes up the elevations given on the arcs when raised for firing. 


Recoil Cylinder. 
Plates VIII and IX. 


Тһе recoil cylinder, Н, has two chambers; опе, a, contains Ње 
recoil ram, J; the other, û, is tho chamber for containing the necessary 
supply of liquid and air. "These two chambers are connected by two 
recoil valves, JJJ and KKK, and a by-pass or raising valve, access to 
the former being obtained by а wrought-iron cover, M, secured with 
eight studs, and jointed by a leatherring. The valves JJJ, KKK should 
be adjusted* so that the gun recoils gently on to the stops N (Plate VI), 
or near enough to them to allow of easy loading. The adjustment 
must ђе made with great care, a very slight increase in the opening of 
the valves making considerable difference in the amount of recoil. 
When once adjusted the valves must never be touched. In the cover, 
М, ме two tapped holes for eve-bolts, for convenience in lifting it. 
At the bottom of one of these holes is а smaller hole, connected to au 
annular channel immediatoly over the leather joint, the object of which 
is to allow any liquid which may pass the joint to escape, thus 
preventing it from exerting any additional stress on the bolts by acting 
on alarger area. When water is observed escaping from these holes 
it isa р that the cover, M, is not tightly fastened down. Тһе to 
end of tho recoil cylinder is fitted with a packing gland, I, whic 
consists of the following parts :— 

‚ A gunmetal ring, carrying the cup-leather ring, is fitted into a 
recess prepared for it; over this cup-leather ring is placed the gun- 
inetal gland, containing a recess for hydraulic packing, which is tightly 
compressed by a screwed gunmetal ring. The object of the cup- 
leather ring is to prevent the escape of liquid when the pressure is 
high, and that of the spun-yarn packing to prevent its escape when 
the pressure is low. There is also a flat leather ring to prevent the 
escape of any liquid which may pass outside the cup-lcather ring. 

' Оп tho left-hand side of the air chamber is a filling-cock, GGG, 
which is connected by a copper tube with a nozzle on the left bracket 
of lower carriage to which the pressure pipe from the pump is attached ; 
tho plug nis raised and the Наша or air pumped into the chamber. 
When the pumping is finished the plug is screwed down, and the 
pumps can Бө disconnected from the lower carriage. A water-level 
cock, ИНН, is inserted on the upper surface of the cylinder, the use 
of which is explained in the instructions for working the gun. 

The action of the recoil cylinder is as follows :— 

The requisite quantity of liquid having been pumped into the air- 
chamber, air is then pumped in {о a pressure of 1,850 pounds per 


9 For this purpose a certain number of rounds may be- i 
with 4, 4, and charges, Бес pp. 29 and 31, PRODI, галан 
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square inch. The only means of entrance for the pressure from the 
chamber 6 to the ram chamber а is through tho by-pass valve; this 
being opened, the compressed air forces the liquid behind the ram, J, 
and so pushes the ram out, thus raising the gun to the firing position. 
The by-pass valve is now shut and the liquid in the cylinder has no 
way of return into the chamber except through the recoil valves. 

The pressure of airin the chamber when the gun is up will be 
found to be reduced to 570 pounds per square inch. When the gan is 
fired the force of recoil presses back the ram, J, expelling the liquid 
through the recoil valves at such a velocity as to partly absorb the 
recoil energy, the remaining portion of the energy being taken up in 
compressing the air into its original volume. — | i 

Before charging the cylinder for service, it is advisable to partially 
charge it and allow the pressure to act on the cup-leather in the 
gland, I, for some little time; the longer the better. This softens the 
leather and keeps it tight. When tho cylinder is once properly 
charged it will retain the charge for a considerable time ; but should 
there be any slight leakage this can readily be made good by the uso 
of the air pump. і | 


Cut-off Gear. 


Plates VIII and X. 


This gear is provided to close the by-pass or elevating valve, when thé 
gun is in firing position, thus preventing an undue strain on the check- 
chains, P(PlateVI) When the gun ascends into firing position the valve ` 
is closed by means of the steel cord, LLL, which is attached to the 
élevators and to the crank lever, QQQ, on the valve spindle, 000. 
The handle, A A, should be pulled from the carriage when the gun is 
in firing position, to ensure the valve being perfectly closed. ‘The 
adjustment of the cord requires some care. The gun should be run 
up to the fullest extent, and the cord then should be attached and 
securely fastened. The second time the gun is run up it should be 
noted whether the cord acts correctly in closing the by-pass valve 
when the gun is fully up. If not, the cord must be tightened up; it 
is apt to stretch. : 


t 


\ Lowering Pump. 
Plates VI, VIT, VIII and IX. 


A pump, ҮҮҮ, is provided on the right-hand front face of the rear 
transom BB. It is actuated by the handle MMM, and is connected 
with the recoil cylinder by means of two copper pipes running’ respec- 
tively to а suction connection III at the bottom of the chamber a, and 
an inlet XXX in the cover M of the chamber b. By the action of the 
pump liquid is pumped from the chamber а into 0, and the gun can be 
thus lowered into the loading position in the event of it not recoiling 
sufficiently, or if it is not required to fire the gun after having been 
raised into firing position. See also General Instructions. 2 


Pivot, Racer, and Clip Ring. 
Plates VI and VII 


The lower carriage is mounted on a centre pivot. А heavy casting, 
GG, fitted with wrought-iron pivot pin EE, is firmly bedded in concrete 
under the centre of the carriage, and fixed by the bolts II, and anchor 

lates JJ. А cross girder, or pivot beam DD, carrying 8 brass bush, 
is fitted to the underside of the lower carriage. The ure enters 
this bush, and is held in position by a tapered cottar FF. None of the 
weight of the gun or carriage is taken by the pivot, the underside of 
the bush being slightly clear of the top of the pivot. 

The racer X is made of steel, and is in six lengths, fitted at each 
joint with a joint-plate. The latter are fixed to the masonry by means 
of tap bolts passing through the flange іп the racer into square tapered 
nuts fixed іп the masonry by means of lead or cement. They should 
be laid level in ono horizontal plane, and carefully bedded. 

Between the pivot block and racer is Jaid a cast steel clip ring Y, 
held in the concrete by the bolts HH and anchor-plates JJ. 

It is most important that the pivot block, racer, and clipring should 
be laid level and accurately, according to dimensions. : 

After firing a few rounds the nuts of all bolts should be tightened 
up if necessary. 

Тһе heads of the bolts II of the pivot block should be cut off flush 
with tbe nuts, as otherwise the bottom of the recoil cylinder, during 
recoil of the gun is liable to strike against them. 

The pivot should only take a bearing when the load comes on the 
centre of the mounting due to the downward pressure of the recoil. 
The pivot beam DD would spring several bundredths of an inch and 
then get additional support on the pivot. "Гһе clearance between the 

ivot beam and cottar of the pivot should be as small as possible, so 
ong as enough is provided above the probable wear of the racer, 
trucks, and bearings, about 0°03 inch. Тһе clearance between cli 
and clip ring should also be as slight as possible, about (05 inch. The 
pivot beam and cottar should have a clearance of about half this 
amount, 


Instructions for working the Mark I Н.Р. Carriage. 


To prepare the carriage for action the pumps must be attached to 
the recoil cylinder,* the raising valve opened, and liquid+ pumped into 
the cylinder until it overflows at the air cock, after which the raising 
шы should He pps 

o prevent the gun from rising during the operation of pumping in 
the air, a wood block А D (Plate X) is S iced jo the lower езі Жез 
under the gun,and the securing chains and links АО attached ая 
shown іп sketch—the screws are tightened by means of a “ tommy” 
key supplied for the purpose. 


* The pump handles are on no account to be Кей unti 
sing eck in beea soi ount to be worked until the plug of the 
out 14 gallons of the following mixture:—Methylated spirits, 7 gallons; 
filtered water 31 gallons ; pure mineral oil, } gallon; carbonate of Mode, 250 grains. 
The liquid must be quite clear of dirt or grit, 
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Air should be pumped into the chamber of the cylinder. This 
operation should be performed carefully, and under the inspection of a 
competent officer, as upon the correctness with which it is done 
depends tho safe working of the carriage. 

Valves I and J (Plate IX) must be screwed down, and the small 
cock Л opened to such an extent that the flow of liquid through it be 
not in a continuous stream, nor in distinct drops, but in drops following 
each other so closely that they are almost conuected. у 

Аз the Наша gets pumped into the cylinder along with the air, it 
must now and then be blown out at the water level cock, 80 that when 
the required pressure of 1,850 lbs. per square inch is reached, only air 
saturated with vapour of liquid should escape when this cock is 
opened. The filling cock on the cylinder should then be shut, and tho 
pumps disconnected. | 

When the pumps are being "worked the cock in the pressure gauge 
should be shut, to prevent damage to the gauge. 

Whilst liquid only is being pumped into the cylinder, or air at a 
low pressure, four men are able to do the work, but afterwards as the 
work increases eight men will be required. i 

To raise the gun into firing position, the securing chain is removed, 
and the raising valve is to be opened by pushing the handle A A 
(Plate VIII) towards the carríage, and left open until the check chains P 

Plate VI) are tight when the cut-off gear will close the valve. When 
the gun is raised for firing, its exact positi [Зее ined by the 
check chains as before intimated. In pos does not 
act perfectly, the handle A A closing flit / alye should“always be 
pulled from the carriage before firing, <9 на. СУ 

То insert а new cup-leather in the gla о Blogo rinde, 

22 % 


seo general instructions. ID 
LIBRA 


Weights. 


Carriage .. m T sis 56 
Shield complete . 
Cylinder and ram — .. 5. 
Pivot bracket, pin and bolts А 


1 
7 1 
1 8 
) 1 1 
Racors, steel, with plates and bolts, . 0.14 8 25 
“ә 1 2 
0 8 
0 
5 


Clip racer  .. .. N 


Force pump and gauge . .. $e ^ 
Sighting ims “os ae и 0 4 
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List of Қайшы: ot "pits he биш; бай, 
| Disappearing, ВІ, білесі; Mark ТА. 


ЈА. Elevator, right and lett. nd 
В, Upper transom of. elevator. 
C. Lower , 

D. Capsquare of trunnion. TE 
3. Gun elevating;band. ; 

G. Elevating rod. 

Н. Recoil cylinder with айг chamber. 
1. Brass packing gland (8 parts). .. «^ 
J. Recoil ram. 

К. Crosshead of recoil ram. . 
L. Recoil cylinder securing cottar. 


f. ә 7 GONE. 205 
Д Байг,” 


у 
N 
0. „ bracket. 

P. Check chains. 

0, Elevator bracket (right ай? 23 
R. Pin for elevator аи m 

S. Truck. 

T. » ври wheel. mS 

U. Traversing pinion. |, -j 

РА shaft. 

Уу, 37 handwheel. Р 
Х. Касог. 

Y. Clip ring. 

7. Holding down clip. 
ЛА. Girder (right and аад 
ВВ. Rear transom. : 
UC. Front transom. 
DD. Pivot beam. 


pin 

FF. Securing cottar for. pivot.pin. 
GG. Pivot block. 
ПИ. Clip ring anchor bolts. Ss 

II. Pivot block anchor bolts. `. 

JJ. Anchor plates. |, 
n Shield pillar bracket itiner" 
‘i Нь = ө nis P Upper and lower. right and left. 


NN. Toothed elevating are e ol and Jeft). .. 
00. Guide for  ,, 
PP. Pinion for elovating arc (outer and inner). 
190. Elevating spur wheel. 
ВВ. Pinion for elevating spur wheel. 
SS. Elevating handwheel 
Т7. Truck bracket (outer). 
UU. 4 й (inner). 
VV. Foot boards. 
WW. Friction cone. 


* The same names apply to the other Marks when tl 
lettered i in the Plates. M ы 4 Opes pi: = 


АТ: 
It: Vy 
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XX. Spring for spur wheel friction cone. ' : А 
ҮҮ. Adjusting nuts for spring for friction cone of elevating spur 


wheel. 
ZZ. Drum non-return brake gear. ` , 
"АДА, Strap for ,, 2 ER 
BBB. Pawl ,, » » » 
CCC, Cone „ » „ „ 
DDD. Spring, » $i we 


- ВЕБ. Adjusting nuts for ,, ” ; 
. FFF. Вийог springs in ram head (Plate ХИП). 
GGG. Recoil cylinder filling cock. 
Dg » water level cock. 
НІ. Suction connection to lowering pump. 
JJJ. Recoil valve No. 1. 
ККК. , » No. 2. 
LLL. Steel cord for cut-off gear. 
MMM. Handle of lowering pump. 
000. Raising valve spindle. 
PPPs. ж » working rod. 
Q. ” ” » lever. 
RRR. Gland for raising valve. 
SSS. Securing plate for gland for by-pass valve. 
TTT. Cottars for crosshead. ' 
1700, Bracket for elevating hand-wheel spindle. 
VVV. Elevating hand-wheel spindle. 
WWW. Elevating shaft. 
XXX. Delivery connection for lowering pump. 
YYY. Lowering pump. | 
777. Guide plates for check chains. 
^ Sighting ladder and platform. 
A A. Handle for working raising valve. 
A В. Securing chain for raising valve. 
A C. Securing links for gun, housing position. 
А D. Block for ,, 5 35 d. 
А E. Reflecting sights, upper and lower. 
A F. Tie rods for front pillars. 


A G. ” p rear  » 

A II. Shield pillars, front and rear. 
^ J. Shield, 

A K. Rough sights (Plate XI). 

A Г. Live roller ring — ,, 

A M. Air plug (Plate ХИЛУ, 
А 7. Training pointer (Plate ХТ). 


MARK П. MoUNTING. 


The carriage consists of the following parts:— 


ist. Rocking carriage, with crosshead .. 

2nd. Lower Sarriago. with live-roller гие... } Plates xi and АВ, 

5га, Recoil cylinder and ram m .. Plate XIII 

4th, Elevating and traversing gear s a ХІУ, 

5th, Cut-off gear D .. . Е: .. 97 ХІУ; А? 
Air-pump .. .. .. .. Plates XX and XXI. у 

(7415) в2 
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Rocking Carriage. 
Plate XI. 


The rocking carriage or elevator only differs from the Mark I in 
altered dimensions. ‘Ihe attachment of the crosshead Ло the ram, 
however, is different, а buffer of disc springs being interposed. FFF, 
Plate XIII. RA . 

When the gun is raised for firiug, its correct position 18 determined 
by small brass indicators fixed on the left trunnion of elevator and 
on the lower carriage. Projections on the lower end of the ram 
bearing against shoulders at the upper end of the recoil cylinder will 
limit tho stroke of the ram, aud prevent the gun being carried too far 
forward, but it is better not to allow these to come into contact. It is 
to prevent damage in case they do come in contact by the impetus of 
the guu, &c., that tho springs are fitted to the head of the ram. 

The carriage admits of 20? elevation and 5° depression. 


Lower Carriage. 
Plates XI and XII. 


The lower carriage also differs from the Mark 1 in general 
dimensions, and also in outline. But the principal difference is that 
the four fixed trucks are replaced by a live-roller ring A L, containing 
flanged rollers S, which run on the roller path or racer X—which is 
bolted to the concrete. The lower carriage rests on the rollers, an 
upper roller path X' being bolted to its under surface. There is no 
pivot, the rollers being kept to their paths by the flanges. | 

. There is in addition a sighting ladder towards the front, and two 
rough sights, A K, on the shield, which enable the monnting to be 
traversed into line before the gun is raised. r 

Á pointer, A Z, is fitted to the front of the carriage for use with a 
graduated аге. 


Traversing Gear. 


Plates XI, ХП and XIII, 


The traversing gear is fitted at the front of the carriage, and is 
actuated by two hand-wheels W. It consists of bevel geür which 
works the vertical shaft V and pinion U. Тһе pinion engages a rack 
fixed to the roller path. Traversing being very easy and moro under 
control when worked by only one man, one set of gear шау be kept 
in store as spare. 


Elevating Gear. 


Plate XIV. 


This, as will be seen, is practically the same ав for the Mark I. 
Tbe length of elevating rod, and ‘consequently the radius of the arcs, 
is different in consequence of the difference in length of gun (Plates 
VI and ХТ), as in the Plate a Mark IV gun is shown as mounted on 
the Mark 1I mounting. 
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Recoil Cylinder.. 
Plate ХИТ, 


il cylinder H is made of forged steel, with steel trunnions 
on MdL it oscillates, and a gun-motal recoil ram J. _ The оао 
turned to receive the trunnion, which 18 fixed in position by а poss er 
on the cylinder, and four set bolts. The cylinder is provided wit уч 
inner chamber а, which contains the recoil ram, and eleven smaller 
chambers 0, for the necessary supply of liquid and air. The inner 
chamber is connected to the air-chambers by the ү ог ا‎ 
valve 000, and by the recoil valve JJJ through the small саш 8 
D'D. Access to the recoil valve is obtained by the gun-metal plug і 3 
Tho chambers ф are quarter at the top by small holes ЕЕ”, whic 

i ressure in them. | . 
sic iom middle of the cylinder on the upper surface is a filling 
cock GGG, and liquid level cock HHH. Ап air plug A M is also fitted 
at tho top of cylinder, which opens into the inner chamber. | 

Тһе top of {һе ram chamber is fitted with a gun-metal packing 
gland I, which consists of the following parts:— ; А 

А ring carrying the cupped leather ring is fitted into a recess 
prepared for it; over this ring is placed the gland nut, containing a 
recess for the hydraulic packing, which is tightly compressed by a 
screwed ring. The object of the cupped leather ring is to prevent the 
escape of liquid when the pressure is high, and that of the hydraulic · 
packing to prevent its escape when the pressure is low. There is also 
a flat leather washer, to provo the escape of any liquid which may 
pass outside the cup leather ring. | | | | ' 

The action of the hydro-pneumatic cylinder із the same as in the 
Mark I, but the working pressures are 1,250 lbs, per square inch with 
gun down, and 590 with gun up. . 


Cut-off Gear, 
Plates XIII, XIV, and XXVI (Fig. 2). 


This gear is provided to close the raising valve when the gun is in 
the firing position, thus preventing strain on the head of the cylinder, 
and also insuring that the gun shall not rise again after firing from 
the valve being inadvertently left open. . 

The valve is opened and closed by a toothed pinion d (Plate 
XXVI), with a worm on Из shank. The pinion is turned by the rack 
f, and as it turns it withdraws or presses home the valve spindle OOO. 
The rack is worked by tho ‘crank lever 000 through the 
connecting rod PPP. Тһе crank is worked either by the hand lever 
А А or the cut-off chain P. The chain P has two branches, one attached 
to ihe crosshead, the other to elevator transom, which arrange- 
ment prevents the chain sagging and becoming hitched when the gun 
is down. It has also a right aud left screw collar at A М for adjusting 
the cut-off and with jam nuts for clamping it. When the cut-off is auto. 
matic the rising of the ram tightens the chain which pulls the crank 
lever and closes the valve. The chain, &c., must ђе so adjusted that 
the valve is quite closed when the gun is up. 


- 


Roller Path. 

The roller path X with clip ring is made of steel, in one casting, 
and is firmly bedded and bolted in concrete. 1% should.be laid level 
and carefully bedded. ' , : 

+ Margs Ш AND ТУ Mountives. > 
Plates ХУ and. XVI. в 
These are іп most essential points similar to tte Mark II, · idi 
The Mark ПІ only differs from IV in dimensions entailed by the 


difference іп віге of the Marks IV and V guns. 
The points in which they both differ from the Mark II are :— 


(1.) The diameter, the number of air [chambers, and position -of 
trunnions of the recoil cylinder. : Жын” 

(2.) Тію raising valve is situated at the top of the under surface of 
the cylinder instead of at the bottom.* p . р „Да 

(8) The hand lever of the raising valve is on the right instead of 
the left side of the mounting, and the arrow heads showing position for 
gun up are similarly shifted. n. ; 4 

ч.) The retaining clips for holding the elevator down: are attached 
to tho buffers іпзіс& of as at АС, Plate ХІУ; and are of a different 
pattern, provided with a padlock. . | 

(5.) ‘The holding down clips (Z, Plate XI) are different. There are 
two in front in Mark II which in Mark IV are replaced by one, and the 
bracket of the teaversinyy pointer is consequently of a different pattern - 

(6.) Тһе pattern of sighting step is somewhat different. . -. 


N.B.—Generally speaking the parts of the different marks 
are non-interchangeablé though similar. It is most necessary 
therefore in demanding any spare part, or making any report, 
to specify the Mark, and also to quote the Register No. which 
is stamped on the mounting or racer. 


Air-Pumps for Hydro-Pneumatic Carriages. 


- Е.0.С. Pattern. 
Plate ІХ. 


Tho Б.0.0, pattern, which was the first issued, consists of four 
va, Nos. 1, 2, 3, and 4, of different diameters, each fitted with a 
plunger and placed vertically in a tank of liquid; this serves to keep 
them cool, aud -supplies the small quantity of liquid required ‘to be 
drawn in; in order to ensure that no air is left осей at the ‘end. 
of each stroke, it also. protects the gland and valve joints’ by keeping 
them moist. -The cyliuders are arranged.as shown .on drawing, №. 1 
being the largest іп diameter, and No. 4 the smallest. When in action 
the plungers of Nos. 1 and 3 are withdrawn while the plungers of Хов, 
2 and 4 are being forced into their respective cylinders, and vice versi. 
No. 1 cylinder alone draws in s charge of air at а pressure of 1 atmo- 
sphere (1457 lb. per square inch) А small quantity of liquid is also 
drawn in by this cylinder, and when its plunger rises, it delivers its 


* The-air chamber: with which the raising valve conimunicates is consequently 
and does not contain air, сура! ул bonos lv siege pia а ES 


redis eom 


- isolated 
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charge of air to No. 2 cylinder, in which the plunger is falling, and there- 
fore,the work to be done iu. making the stroke increases more equally 
from beginning: ta end. . No. 1. cylinder ‘having delivered. all the air, 
will, at the extreme end,of.the, stroke, deliver. the small quantity of. 
Бата which was also drawn in. This will ensure that there із no air 
lel to expand and reduce the suction for the next stroke. In the Samo 
way Хо. 2 cylinder delivers its charge on the return stroke to No, 8 
cylinder and the process of compression is carried a stage further. 
Then No. 3 cylinder delivers its charge to No. 4 cylinder, and No. 4 
completes the compression up to the highest pressure required in tho 
recoil cylinder. By these means the work to be done is more equally 
distributed over the up and down strokes, instead of being concentrated 
into the final portion of the stroke, as it would be if only one cylinder 
were employed.  - а | : 
'The handles of the pump are made to take four meu on each side 
and when not iu use they may be folded back so as to occupy less space. 
In using the pumps it is of great importance to make the full stroke 
each time, and strike the buffer gently yet with certainty to ensure 
that all the air is delivered.. The liquid in the tank should stand above 
the level of the tops of the cylinder; when working the pump to forco 
air into. the recoil cylinder, the small tap, л, at the front of the tank 
must be opened just enough to let the liquid гир into the suction cup Н 
in drops so close together that they almost upi А connected stream. 
that theva 


To set the pumps for pumping air, s ) ved Бапа J are 
screwed hard down. Ав it is sometimes гедвігеб фо peo witk 
these pumps, two valves are provided o e p вер „још Мон. 2 | 
and 3 cylinders. | Ч” Un. ~: 2% E 0F i 

То set the pump for pumping liquid it өреге n essary to 
screw up the valve Г ав far as it will go. This EID 1271 down- 
ward to let the air away which is continued to be pane y Nos. 1 


and 2 cylinders, because the valve has. been lifted off its seat, aud it 
also closes the passage between Nos. 2 and 8 cylinders by being 
screwed up against its.top seat. In order to give the water suction to 
No. 3 cylinder it is necessary also to open the valve J; this valve 
should be raised completely to bring it up to its top seat to prevent air 
being drawn into No. 3 cylinder through the pipe joining the valves T 
and J, It has been found that. the. addition occasionally of a small 
uantity of glycerine in the suction cup Н, helps to keep the joints of 
е air-pump tight. “Тәте, So 


<“ Pump, Air, Double, Carriage, Garrison H.P., Mark 1.” 
Plates XX and XXI. 


This pump is intended to charge the recoil cylinders of Н.Р. garrison 
mountings with fluid and compressed air, 405; i 
‚ It consists of two gun-metal cylinders (5 and d) of different 
diameters, in oue casting, with a base plate, on the top of which an 
irou frame is bolted to form a tank for the fluid while being pumped 
into the recoil cylinders, The pump cylinders are fitted with plungers 
(с and е) actuated by a rocking lever (for. each pump), which is sup- 
ported on brackets rivetted to the tank. C E . 
The pump is in duplicate, and is bolted to. an iron bedding plate, 
which is secured to the floor by clips aud cottars. ІК. із worked by two 
Т handles which are attached to Ше rocking levers, and are connected 
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at the top by a link to ensure uniform action. When charging the 
recoil cylinders with fluid, the fluid is drawn through suction valves 
(g) from the tank into the large pump cylinders, and on the down 
stroke of the plunger is forced into the small cylinder through deliver 
valves (f). When charging with air the connection between the tan 
and the cylinders is cut off, by closing the valves (а) near the copper 
delivery pipes, and the air is drawn through a suction valve at the 
bottom of the large cylinder. This valve is never cut off, but is more 
heavily weighted than the water valve, and when the water passage is 
open, liquid is drawn іп, іш preference to air, provided the strokes are 
not too jerky. 

Either pump сап be disconnected if necessary, and worked inde- 
pendently ; the delivery of either is ‘cut off by closing the delivery 
valve f. When this is closed, of course the handle must be discon- 
nected so that the pumps cut off may not be worked. ; 

The pump should be kept in store with tauks full of liquid, and во 
used whether air or liquid is being pumped. 

То keep the leathers in good order they should be slightly under 
pressure, То obtain this, screw one length of the copper tubing on the 
delivery nozzle, and on the other end of the tube fix the blank cap 
(with packing leather). Then work the pump with the water valves 
(a) closed until it becomes difficult to move the handles, when the 
pump may be left, the air in the tubing serving to maintain the pressure 
obtained. When standing long in store, the pump should be tried 
occasionally to see that the pressure is still on. 


Reservoir and Separator for H.P. Mountings. 
Plate XXIT. 


The reservoir is for keeping in reserve a supply of compressed air 
for recharging the cylinders of Н.Р. mountings. It is in the form of a 
flask with a short neck at one end, which is fitted witha stop cock (c) used 
for charging and discharging the reservoir; the outer end of the cock 
is screwed to take the nut of the charging pipe, and is protected when 
not in use by a wrought-iron сар, À 
, The pressure in the reservoir should not exceed 2,000 Ibs. per square 
inch; but when travelling the pressure must not exceed 1,600 lbs, 

The separator ìs to separate tho moisture from the air during the 
process of pumping into the reservoir, It consists of a 14-inch copper 
tube, 3 feet long, screwed at both ends. At one end of the copper tube 
a wrought-iron head (а) is fitted, furnished with inlet and outlet valves of 
gun-metal, and inch copper pipe ($), which carries the air and water in 
a downward direction in the separator, At the other end of the copper 
tube із a wrought-iron foot, which is fitted with a drain cock of total 
The separator is connected up between the pump and the reservoir to 
be charged, and the moisture of the air, while passing through the 
copper tube, falls to the bottom and is blown off from time to time 
Іше the rium واا‎ the drain cock. When the separator 18 

sed it must always xed in a verti iti і | 
vae erai » A tical position, the inlet and outlet 
t should be remembered that more work will е 
reservoir if it is opened to the cylinder with the gun ын i. po^. 
gun down, and in getting up pressure from zero with the aid of 
reservoirs, it will be done more quickly if the gun is allowed to rise. 
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« Indicator, -Pressure Spring Carriages, Garrison, Н.Р. 
Mark I."* 
Plates XXIII and XXIV. 
Та indicator shows the air pressure per square inch in the recoil 
cylinders of H.P, mountings. Е . 


It consists of a small gun-metal cylinder (a), surrounded by a steel 


spiral spring which is contained in a metal casing (5). In the centre of 
the cylinder works a steel ram (c), which is screwed into the top of the 
casing, and the bottom of the casing is formed with a rim, which fits 
round the cylinder and acts upon the spiralspring. А pointer (d) 18 
fixed to the top of the cylinder, and a graduated scale is attached to 
the outside of the casing. . 

When the indicator is connected to the filling cock of the recoil 
cylinder, the pressure of the compressed air on the fluid acts on tho 
bottom of the ram, and overcoming the resistance of the spring, lifts the 
casing. Tho cylinder with the indicator remains stationary, and the 
upward movement of the casing with the graduated scale registers the 
pressure in the recoil cylinder in pounds per square inch. 

In taking pressures the reading to which the indicator rises must be 
taken, and the casing should not be touched. There is considerable 
friction in the plunger which is allowed for in the graduating; the 
indicator will not therefore record a falling pressure, and the pressure 
should be let on gradually, and not with a jerk. When it is desired to 
take a second reading, the connection with the cylinder must be cut off, 
and the pressure released from the indicator before re-applying it. 

When not in use the indicator should, if possible, be kept under a 


pressure of 50 or 100 lbs. This can be done by means of the dead , 


weight test gauge and the connection mentioned below. · 
The small leather (/) of the plunger must not be touched, and if it 
fails to act the indicator must be returned into store for adjustment. 
The indicator is attached to the recoil cylinder of the mounting by 
the intervention of a three-way connection, one opening of which (а) 
screws into the filling cock, the opposite one (5) takes the pump tube, ап 


the centre one (c) the indicator. When the indicator is uot on this . 


opening, it is closed by the closing plug (Г), the nut (Л) fitting either 
the plug (£), ог the foot of the indicator. See (4) Plate XXV. There 
is а cut off (d) worked by a spindle (e) which closes the way to the 
indicator while leaving the passage free between pump and cylinder.f 
‘The way to the indicator should not be left open while umping or 
firing is going on, as the indicator is liable to suffer. When it is 
desired to leave the indicator on, and detach the pump pipe, the bared 
nozzle of the connection is closed by a blank cap (with ера washer) 
supplied for the purpose. 

In connecting the indicator it is not necessary that it should be 
absolutely vertical, an inclination of 10° or 15° degrees is admissible. 

The indicator is issued in a box with two spanners. 


“Indicator, Pressure, Spring, Mark П.” 


This differs from the previous pattern in having a larger piston and 
а stronger spring, the motion being multiplied by а chain and drum 
ج‎ ЫЕ гы Е AS co NU et NO 


* With some of the earlier mountings “ Bourdon” ied ; 
дым ше ar rs gs “Вопгдоп” gauges have been supplied ; 
ome of the earlier connections hare been issucd without this cut off; with 

these the indicator should be removed while pumping is going on. T 


әй: 


moving a hand on a circular dial. ‘here is no leather on the piston, 
its placo being taken by a gland and stuffing box. ‘Che packing to be 
used is asbestos fibre finely shredded and mixed with tallow; this is 
issued in a tin box with the indicator, and no other packing is to be 
used. f 

| The indicator is issued in a box wíth the necessary spanners, pack- 
ing and instructions. lt is much more sensitivo than Mark: I an will 
record both a rising and falling pressure with accuracy when properly 
packed, 


* Gauge, Pressure, Dead Weight Testing, Mark Т.” 
Plate XXV. 


This is issued to test the accuracy of the Indicator records. 

The indicator їз screwed into the connection at опе end, and fluid 
pressure applied by means of a plunger (d) driven by a hand wheel (7) 
at the other end. A safety valve weighted with marked weights (w) 
releases the liquid, when the pressure per square inch marked on tho 
weights is obtained ; Ше indicator (т) should then show this pressure.* 

The liquid employed is a mixture of equal parts of glycerine and 
distilled water, which is poured into the reservoir (g) from time to time 
as required. There are two cut-off valves, one to the indicator and one 
io Ше reservoir. As the stroke of the plunger is small the liquid has 
to he drawn continually from the reservoir without losing tlie pressure, 
and this is effected by the judicious manipulation of these valves 
“(о and v^) the indicator being ent off and the reservoir connected when 
the plunger is being withdrawn and the reservoir cut off, and indicator 
connected when the plunger is being screwed in. A. certain amount of 
liquid runs to waste from the safety valve when the desired pressure 
is obtained. Тһе reservoir should be kept covered while in use to 
prevent dust getting into the liquid. цаг 

Care should be taken not to shake the instrument while the pressure 
is on, as it is liable to make the release act prematurely, and so vitiate 
the results, | | 

Thero are several leather joints and packings which require atten- 
tion; spare leathers are issued iu а small tin box in the case together 
with the necessary spanners. 


“Gauge, Dead Weight Testing, Mark IL" 


This has the body of the Mark | gauge, with a piston witl inm | 
similar to the Indicator, Mark П, de» nt ‘Tho area oF the plete 
being enlarged from Mark I the motion is controlled by a lever to 
which the weights are hung. 

_ The manipulation is the same as Mark Г but there is no escape of 

liquid. ‘The liquid to be used is the same as that employed in the 

eros of He Н.р. поя Special instructions are issued with 
e gauge (us to packing the piston, ete.), or wi ing: 

issued is iie шон чийн” о Мак L ші шаал 


` ® Tt should be noted that the bed plite, ёс, (е) for the weigh . 
200 lb. (per square inch) in addition to the же Ке чыг авс ана 
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INSTRUCTIONS FOR THE ERECTION, WORKING, AND 
Preservation оғ Hypro-Pyeumatic MouwTINGS. 


Erection апа Working. 


Before the erection of the mounting is commenced, the following 
points must be attended to :— 

I, The racer should be perfectly level. 22 | 

II. The roller paths (upper and lower), teeth of traversing rack, 
underside of clip ring and rollers should be quite clean, and free from - 
burrs. à . s i 
III. It should be seen that the roller ring has not been bent. 

Тһе rollers and axles must be oiled, placed in the roller ring, and . 
tho ring given two or three revolntions on the roller path before 
putting on the mounting, to ascertain whether it runs truly, and that 
every roller bears continually. Two men should be able to move it 
freely. . 

The roller path on the underside of the mounting haviug been 
cleaned, oiled, and any burrs removed, the mounting should be lifted 
into position. | 

The traversing gear should next be attached, and one or two 
revolutions made to see that the mounting traverses freely. The 
truth of the racer may be tested here by a spirit level placed оп апу 
part of the mounting. As the mounting is revolved the bubble should 
remain stationary. "The brackets for the pillars supporting the shield, 
and the front and rear holding down clips having been added, another 
revolution should be made to ascertain that the clips do not bind on 
the clip ring. The chequered foot plates should then be placed in 
position, and the lever handle of the raising valve keyed on its shaft. 
Тһе cylinder is issued charged with liquid of the nature laid down in | 
the List of Changes, $ 5346, which is— pe s d 


Methylated spirits es T 4% .. 7 gallons... - 
Distilled water .. ee ^ qu жа A а 
Mineral oil T T ЭР “re ете 4 
Carbonate of soda ej T is .. 250 
and no other than tlie authorised liquid should be employe 


The following quantity of the liquid will be required, viz. :— 
G inch Markl .. .. = +s · about 14 gallons, 
8 s a ШИ м ЭР ex 19% у 
6,2, Illand IV іж- uet з 26 » 


Before filling, attach the indicator connection to the filling cock on 
the cylinder, and fix the indicator in its place, takiug care that it is cut 
off by screwing up the valve of the connection, as otherwise the 
indicator may be injured by the pumping. It should stand within 15% 
of the vertical. Attach the copper pipe to the connection. 

То fill the cylinder, (1.) Open tho inlet at tho connection, the raisin 
valve, and tho plug at top of cylinder, close the water level cock an 

, А 

* Бес Special Army Order, dated 15th September, 1890. ‘ | 

+ It must bo understood that portions of these Instructi t lieable ` 
to the Mark I mounting which is peculiar in many pointe, бах аан TER жи 


ДЕСІ 
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pump liquid till it flows out at the top pug* (2) Close the top plug 
and raising valve, and pump li uid till it blows out in а spray from the 
water-level cock—which should be opened every now and then to 
ascertain whether the liquid has risen sufficiently. 82 Change the 
pump to air, and pump air till the required pressure 18 shown on the 
indicator. The pumping should be stopped while the indicator is open 
to the pressure. . . 
Tho working pressures (in pounds per square inch) of the different 

natures aro us follows :— 

6 inch Mark I .. Gun [500 Gun (1,350 

в, ж ПОС». ] up 1590] down 11,250 


For taking these pressures the elevator is ~ up ” when it will rise по 
further with the raising valve open. Care should be taken not to allow 
the stops on the ram and cylinder (inside) to come into contact with 
force, or they may be burred and the subsequent recoils aud elevations 
affected Tho raising valve should therefore be cut off gradually. as 
the ram nears the end of its stroke; this is shown by the arrow heads 
on elevator and bracket. 

In the “ир” position two (pencil) marks should be made “оп the 
ram, oue Mel tih the top of the gland, and the other at а distance 
from it as follows :— i 


2 6 inch mounting IJ, II* .. T sis яр 85 inches. 
6 » ” ПІ and IV .. .. .. 36 ” 


The upper mark will show the “down” position, and should be 
used as the datum for measuring the recoils so long as the gland is: 
undisturbed. The elevator should not be let up with the full pressure 
behind it unless the gun is mounted, as it cannot be pumped down 
without straining tbe pump. 

Tt is advisable to adjust the cut-off chain before mounting the gun, 
though it can be done at any time, and it is adjusted before issue. 16 
should be sufficiently slack to allow the elevator to come fully “up,” 
but without much jerk. The completing of the closing of the valve 
should be done by hand before pumping down or firing. 

Pump down to the buffer stops, and secure the elevator by the 
holding down links before mounting the gun. 

The gun may now be mounted, the elevating rods fixed in position, 
and the shield put on. 

Particular care must be taken that the elevating arcs and pinions 
are put together correctly, as otherwise damage will occur. The 
distance between the centre of the trunnion of the crosshead and the 
centre of the pin of the elevating are must be the same on both sides. 
The correct position of the elevating arcs and pinions for gearin 
together is indicated by scribed lines on the clevating shaft pinions a 
arcs, and the two pinions are stamped " Right " and “ Left” in addition ; 
the lines on either side should coincide in one position. 

Тһе degrees marked on the are guides for quadrant elevation, are 


graduated во as to be correct for the “up” position, and should be 


checked at zero and maximum elevation and depression with a long 
base clinometer on the quadrant plane of the gun. The graduations 
are only correct when the elevator is fully “ар,” and the gun should 
never be fired unless it is so. To ensure this, the cut-off chain should 


9 Norg.—In pumping liquid with the “ Pump, air, double,” the pump cisterns 
mit ba Kept full, and the аА tor liquid opened ; tho strokes оза bé шэн dd 
steady, otherwise nir may also rawn іп, In ing nir the liquid is 
дою, aud the strokes should Бе quick and jerky. ак јаше + ја unde 
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iently slack to allow a slight sound of contact between the 
та ки to be audible to the No. at tho raising lever. . 

The friction cone of the “equalising” gear should be tightened just 
sufficiently to prevent the elevating arcs running down of them- 
selves when the gun is up. This will be arrived at by trial. The cone 
or plates of the elevating gear should be tightened if there is much slip 
of the elevating arc on firing. А slip of 3 or 4 inches of the are should 
be allowed. Where the arrangement consists of alternate plates, care 
must bo taken in putting them together that stcel does not come 
against steol, and that the faces of the plates are free from burrs, &c. 

Before raising the gun, ciear away any covering plates from tho 
shield. For the first time the gun should be put up slowly and care- 
fully, and the cut off gear readjusted for length if necessary. It is 
always necessary to make sure of the closing before firing, by pulling 
over the lever by hand when the gun is up. 

The liquid of the cylinder while in the air chambers becomes aérated 
to а certain extent, and when it, passes into tho inner cylinder the air is 

iven ой and collects at the top. This should be freed by loosening 

e plug on top of cylinder every now and then during the firing, 
otherwise the recoil may become excessive. The presence of too much 
air in the inner cylinder may be recognised by the ram “cushioning " 
nt the end of its stroke, instead of coming to a dead stand. 

1n using the lowering pump, the pump handle (which is suspended 
from the shield when out of use) is put into working position and 
pinned there, Four or more men are required. Care should be 
taken to see that the gun commences to descend as soon аз 
pumping begins, as it sometimes happens that the gun remains 
up, owing to friction in the ram gland while the pump is drawing 
the sapporting te from under the ram, in which case the gun 
suddenly falls with violence, and damage is done. If, therefore, the 
gun does not fall at each stroke, it should be hauled back with tackle, 
pumping meanwhile being continued. Іп those mountings which liave 
the suction pipes of the lowering pump entering the top of the cylinder, 
the pump will not as л rule begin to act until the top plug has been 
opened sufficiently to release any air at the top of the cylinder. This 
plug should not be unscrewed too far, or it may blow out and let down 
the gun. When the pumping down is finished, the pump handle should 
be removed. 

Pumping down is generally made easier by attaching ropes to the 
handle on either side, on which the numbers may pull, instead of 
working direct on the handle. Ји 

If any leak is discovered, it should be dealt with before tho gun is 
fired as described in the instructions for “Care and Preservation? If 
no leak is observable the firing may commence. 

After first erecting, the firing must commence with a 4 charge 
(with projectile), the recoil on the ram being carefully noted, 
The recoils, measured on the ram, out not exceed ;— 


Ginch IL, II* Û page T 2 inches, 
” .. ” 


6 . HI vi charge - T 4% 28 
» Wand ту 10 E о ж “б ш 
If the recoil appears too great with the smaller char es, the valve 
must be adjusted as described below. Аз a rule the cer with full 
charge may be short of the amount shown above, and care must be 
taken that the elevator does not come hard down upon the buffers when 
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recoiling, as there is danger of the gun fouling the crosshead or front 
transom of the elevator, Different marks of gun havo different out- 
© lines; in mounting the gun for tho first time, therefore, the clearances 
there should be looked to. The mountings are designed to bring the 
gun (with full recoil) to a constant elevation which is unaffected by 
the position of the elevating arcs, and the height of the buffers is 
intended to be so regulated as to give this position; but in practico 
these conditions are not always attainable, and tho buffers should not 
be looked to as а guide. The “down” position as defined above by 
measurements on the ram, is the proper outside limit of recoil, and it 
should bring the elevating rods to their “dead centre.” But even 
this condition is not always attained, and it should be borne in mind 
that it is the worst position of the elevating arcs when the gun is 
“ down” that must be looked to in checking the clearances. у 
Тће position of the elevating band on the gun is of importance in 
connection with this (and also with reference to the accuracy of the 
aduations on the arc) and this position should be checked. Tho 
istanco of the centre of the pivots from the centres of the trunnions 
should be as follows :— Ў 
| Perpendicular Parallel 
to Gun axis. to Gun axis, 


6-inch Mark II and IV mounting 11:28 inches 47: inches 


"T Care and Preservation. 
“1, Adjustment of Recoil Valve. (Plate XXVI, Fig. 1.) 


When the recoil obtained is not satisfactory, it is adjusted by 
altering the play of the recoil valve. 

“Мо permanent alteration should be made in the pressure laid down, 
which should always be worked to, but care should be taken that the 
pressure indicator is giving the correct record. This can be tested by 
the dead-weight test gauge supplied. In case of emergency extra 
pressure may be pumped in to check a tendency to excessive recoil, 
should such develop itself, and it is desirable to continue firing, but 
. Steps must be taken on the first opportunity to enable the service 
pressure to be resorted to.. Loss of liquid will affect the recoil, and 
the liquid level must always be maintained. No definite effect in check- 
ing the recoil need be expected by any change of pressure under 100 Ib. 
per square inch. | 

The recoil valve is situated inside the cylinder at the bottom, 
and to get at it the pressure must be let out at the filling plug or 
water level cock, and the bottom centre plug removed, which bares the 
head of the valve. — — 

It is not necessary to remove the valve itself, except to: renew the 
leather, or clear it of grit in case of a leak. : 

N.B.—The valve is set before the mounting is issued. ЈЕ should 
not be altered unless absolutely necessary. When once adjusted for a 
particular charge, mark of gun, and nature of liquid, any continuance of 
abnormal recoils will probably be due to incorrect air pressure, and the 
accuracy of the indicator or the liquid level must be suspected first; 
at the samo timo:an alteration may have taken place in the condition of 
the valve, necessitating an altered setting; before an alteration is 
made. under (һеѕо circumstances, the valve should be carefully 
examined, and anything calling for remark reported. ^-^ ^ :. «€ 
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То adjust the valve (Fig. I) unscrew the stop nut (c), and 
the keep screw (4), turn the nut (0) until the keep screw comes 
opposito to the next slot in the spindle, and screw in the keep screw 
and stop nut again. Detailed information as to the difference made in 
recoil is stamped on each valve, together with the amount of the normal 
lift of the valve with which it is issued. This is necessary as a datum, 
since the adjusting nut can be turned round till it comes ой. If it 
becomes necessary to remove this nut, the opening allowed to tho 
valve after resetting should be measured. The actual amount of lift 
given is best measured by filing down a slip of metal till it fits the gap 
left between b and a where the coils of the spring give access, aud 
then measaring the thickness of the slip. . 

After any alteration or adjustment of the recoil valve, the firing 
must commence with a 3 charge, as stated above. : 


Il. Adjustment of raising Valve and repacking its Gland. 
(Plate XXVI, Fig. II.) . 


The gland of the spindle of the raising valve can be repacked with- 
out blowing out the compressed air from the recoil cylinder. If, however, 
there is а leak from the outer chamber to the inner through the raising 
valve itself, the pressure must be let out before the valve spindle (a) or 
its seating can be looked to. 

To repack the gland, fasten the elevator down by the clips, and 
take off the nut (е) on the end of the valve spindle. Remove the stop 
nut from the end of the rack (/), pull out the rack and remove the 
bracket (g) and toothed wheel (d) from the -valve spindle. The gland 
nut(c)can now be unserewed, and the gland repacked, care being 
taken not to disturb the gland box unless for the purpose of replacing 
tho leather packing (1), when the pressure must be let out, and the 
gland box screwed up again before the packing of the gland commences. 
In doing this care denia be taken not to use too much force, as the 
gland box is rather weak. In replacing the gland nut (c) it should not 
be more than a quarter of an inch from “home.” us 

Replace the toothed pinion, bracket, and nut; pinch tho top of the 
pinion round from left to right until it can be moved no longer (taking 
care that it is not bearing against the gland nut), which will show 
that the valve is bearing on its seating; then pinch it back 38 teeth 
from the right to left, ay in the rack, and screw in the stop at the 
end of it; connect up the link in the cut off shaft to the top of rack. 
Replace the cover of the bracket, release the holding down clips of 
the clevator, and let the gun rise carefully... When the gun is 9 up” 
readjust the cut-off chain. ; | 


ш . Leakage. | 


У ` Leakage may be internal or external; if the former it will robabl ; 

show itself in a tendency of the gun to rise without one ilio 

ке valve; if external, a dripping will generally betray Ив where- 

Internal leaks may occur at (1) the seat of raisinj | 

| | ; & valve, (2) t 

recoil valve (generally from grit), (3) the leather joint of recall Ras 
t 
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this, and the ram withdrawn aud examined to ascertain if it coutains 
water. This leak will only occur during firing, or when the weight of 
the gun is on the ram. ері Ч 

If it is necessary to renew the leather joint of a recoil valve or 
- bottom plug, or examine a recoil valve, the pressure must be let out, 
In order not to waste any liquid in doing this, disconnect the nozzle of 
the pipo leading into the steel plug in the bottom of the cylinder, when 
most of the liquid can be caught in pails, then carefully remove the 
centro bottom plug, putting а рай under it to catch the remaining 
liquid. 
3 Recoil Ram Gland.—lf any considerable leakage occurs at the top of 
the cylinder, it should be stopped at once—if allowed to continue the 
recoils will soon become too great from loss of liquid. When the 
glands are in proper working order there should be no leak at а). Ву 
noting where the liquid issues, it will be known whether to screw down 
the outer or the inner gland. Too much force caunot be applied on tho 
inuer gland. Lengthening levers are required on the spanners, and if 
the spanners are found too weak they should be returned and fresh 
ones demanded. But in screwing down the inner gland it should not be 
driven lower than to bring its slots level with the outer gland; if it 
will not hold the pressure at this, it must be repacked with an extra 
layer of packing. 

This packing, when in good condition, is sufficient of itself to 

revent escape past the ram without the assistance of the U leather 

low it, and it is comparatively easily renewed. But if it becomes 
necessary to renew either of the Jeathers the ram must be detached 
from the crosshead. 

Before removing any of the glands the gun must be raised and 
skidded up. И only the inner gland is to be unscrewed, the skidding 
should not be omitted, as the leather may fail to hold the pressure. Тһе 
safest plan is to place suitable skidding across the opening of the 
shield, and pump the gun on to it. Another method, and one attended 
with less exposure, is to strut the cheeks of the elevator with skids 
placed against the buffer brackets, but this must be undertaken with 
every precaution to prevent the skids slipping.  ` 

When it is necessary to detach the ram from the crosshead, secure 
the cylinder by lashing to prevent it swinging when free (or the pump- 
ing gear, &c., will be damaged), and remove the nut on top of the 
crosshead. In the 6-inch Marks I and II, the cylinder is top heavy; 
in the 6-inch Marks ШЇ and IV, the weight is below the trunnions; 
Ай нэгэн шив! be made accordingly. 

When the nut is off, aud the weight of the cylinder properly taken 
by the lashing, &c., the ram can be pumped down by the lowerin 
pump. When it is clear of the crosshead the glands can be remove 
and the leathers replaced from store. Great care should be taken in 
putting in a Û leather to see that the edges enter properly without being 
damaged, After replacing all the glands and packings, open the raising 
valve gently, and the ram should then enter the crosshead again, when 
х цэг be secured by the nut. Allow the gun to rise, and remove tho 

idding. | 

The rope packing is the Service “ hydraulic ;”* it is woven square 
in section, with rubber core, and supplied by length. For use, it is cut 
into lengths so as to form rings (with the euds butting) which will just 


* Asbestos packing should not be used, it is too friable. 
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enter the gland box. Not less than three are required to form а packing, 
which are inserted one above the other so as to break joint. The 
packing should be well greased with hot tallow before use. 

If from remaining long in store the U leathers become at all shrunk, 
they should be placed in luke warm water to expand them before 
being put into the mounting. | А 

As regards leakage at the ram gland, it should be observed that this 
should only occur while the gun is in motion, or with the weight 
- resting on the ram, И it happens continuously while the gun is resting 
on the buffers, it will either be because the raising valve does not close, 
or because tlie recoil valve leaks. И opening the top plug ог forcin 
оусг the lever of the raising valve does not stop the leak at the gland, 
the fault may be with the recoil valve; in either case there 
will generally be a tendency for the gun to rise, and tightening up the 
ram gland above will of course not stop the internal leak, which should 
be seen to. 

When the recoil and raising valves are working properly, the best 
way to test the packing of tbe ram gland is to fasten the gun down by 
the holding down clips, and open the raising valve, when any escape 
will become apparent. The same test applies to the air plug in top of 
cylinder, wiles before firing should be screwed home, id be air-tight. 

Without these precautions an escape of air at the top of the 
cylinder during firing is likely to be missed, and the pressure һе lost 
unawares, 

The lowering pump has a gland at each end, and a piston with packing. 
To pack the piston, the parallel link must be disconnected, and the 
upper guide bracket of pump rod removed. То renew the leather of 
the upper gland, the upper end of the piston rod must be unscrewed; 
in doing this the rod should be held by the hexagon and the upper end 
turned, so that the piston may not be turned in the pump cylinder. 

‚ The three pump packings can be attended to without blowing the 
air out of the recoil cylinder, provided the gun is down on the buffers, 
as there is then no pressure in the pump, the weight of the gun being 
taken by the buffers, and not by the recoil ram. То make sure that 
the pressure is removed from the ram, open the air plug at the top of 
the cylinder. The pressure from the air chambers of the recoil cylinder 
tends to shut the delivery valves of the pump, so that pressure should 
not pass to the pump except as with the ram gland, but the fact that 
these valves themselves may leak should not be lost sight of. Any 
leak from the pump or its'connecting pipes should carry liquid with it. 


IV. General Directions. 


The efficiency of the mounting depends to a large extent on рге- 
serving the leathers in good order. Тһе cylinder should Шиний: ђе 
kept filled with the proper charge of liquid, and under the full working 
pressure, and the gun slightly raised so that the weight is taken by the 
тат and not by the бијега, у 

‚ All spare leathers should be kept in store and rubbed occasionally 
with dubbing to prevent their becoming hurd and brittle. The supply 
of ~ ME ош nevor be allowed to run low. 

plugs and covers closing the air chambers of the cylinder 
m recoil valve should be removed about once every six асны i 
the E linder and valve cleaned thoroughly before they are replaced, 
ја a carriage is to be kept ín store for some length of time, it is 
orth while to pump in a small quantity more liquid, so that it may 
вил 15) level cock. There is then less likelihood of escape. 


с 
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To keep the training gear in working order, tho most important 
point is to see that the lower roller path is kept perfectly clear of dirt 
and fragments. If it has been well cleaned when first erected, there is 
very little chance of anything falling on it after it is closed in, if 
ordinary care is taken whenever the foot plates are removed. 

The axles of the rollers and the bearings of the shafts of the rest of 
the gear will require periodical cleaning and lubricating, in the manner 
laid down in Army Form G 907. ы 

The training and elevating gears аге to be taken to pieces every 
six months by the Ordnance Artificers. ын 

The elevating gear should be tried to seo that the equalising 
friction brake is working properly, which it will not do if oil geta on 
the drum. Тһе friction cones or plates should be slightly oiled to pre- 
vent scoring. Тһе gun trunnion bearings should be well oiled. 

i parts left bright at issue should be kept greased and not 

ainted. 
ы Тһе positions of the oil ћојез are :— 


Elevator trunnion es 4. 4“ ao сљ 8 
Crosshead 28 % .. T .. .. 2 
21105 sant te a „же жо. ма 2 
Bearings of elevating shaft, 1st motion .. 5 1 

” ” ” лд, as .. 2 

38 shaft raising valve ax T ч 2 
Bearing shaft, lowering pump, 1st motion 2 

" " ” „ 2nd ” .. .. 2 
Brackets training gear(2) — .. - ка 6 
Connecting rods (2) .. 4% а .. « 4 


Roller axles, two in еасћ, 
The positions of the leather washers forming joints are :— 
Outer gland .. 2% 4% 4% .. .. 


1 
Raising үзіте.. ae wie 4% .. .. 1 
^ Air plug гё 2% ЭГ 2 7% “| 4 
Lowering pumps ., ө 6 . ss 20% 
9 connecting pipes .. 2% e .. 2 each 
Filing cock .. 6% .. sis .. 1 
Bottom plugs .. .. .. 4% .. .. Leach 


Recoil valves .. 4% .. ve ws. жө » 

The positions of hemp “ hydraulic” packing and their sizes are :— 
Lowering pump .. 4% 2 size 3-inch square 
Raising valve 4. .. 1 
Ram gland, 6-inch zi 1 » 2» 8 

All of these are in contact with liquid, except the air plug. 

Metal joints required to hold pressure occur at:— 

1. The water level cock. 2. The raising valve. 3. The recoil 

valves. 4. The filling cock. 5. Lowering pump valves. 


"n n У 


e Carriage, Garrison, Barbette, B.L., G-inch Mark Т, 
Slide Т, B.L. 6-іпеһ Barbette, Mark I.” | 
Plates XXVII and XXVIII. 

This mounting is constructed to fire “еп barbette” from a sunken 
way, at angles varying from 15° elevation to 77 depressiou, and to ће 
traversed and laid from the sunken way, or by the No. standing on 
the loading and sighting platform at the rear of the slide, 

The carriage which stands on live rollers, is fitted with a frictional 
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levatiog gear, а hydraulic buffer in tension, а shield, and front and 

kin dr It bs of two steel double plate brackets, connected by 
ront, and rear transoms, and a bottom plate. The elevating gear is 
actuated either by the hand wheel, R or В, by which motion is 
transmitted through bevel gearing on each end of the shaft, С", to а 
worm, worm wheel, ard spindle pinion, C, which gears into the 
clevating arc, D, fixed to the elevating band, F,on the gun. The worm 
is keyed to the shaft, СІ, but is free to slide along it during recoil. The 
frictional arrangement is contained in a recess in the boss of the worm 
wheel; it consists of alternate rings of steel and gun metal, which aro 
respectively arranged to revolve with the worm wheel and_ spindle 
pinion, These rings are pressed together by the nut J, and. spring 
washer, во that the whole gear will revolve when the handwheel is 
turned, but the pressure is not sufficient to prevent the rings slipping 
on the shock of discharge, and thus easing the strain on firing. А yard 
scale graduated to suit the gun, and the height of the emplacement 
above sea level, when the gun is mounted, is fitted to the қаға 0, 
which‘ covers the worm wheel; the metal pointer Н, is fixed to the 
spindle pinion. 

Тһе hydraulic buffer А is of steel; it is fixed to the underside of 
the bottom plate along the centre, and fitted with a piston rod, 13, 
which is attacbed to the front of the slide at К. А rotating valve fits 
on the piston rod in front of the piston and is free to revolve, but is 
kept in position by а nut screwed on to the piston rod. Ports are cut 
in the piston, differing from tbat in the valve, and as the carriage 
recoils ihe valve is turned by two ribs sliding in rifled grooves cut in 
the cylinder, thus gradually diminishing the opening until it is com- 
pletely closed when the carriage is at extreme recoil. The velocity of 
the liquid through the port is the same at any position, thus causing an 
uniform pressure in the cylinder during recoil. А metal ring is let into 
the periphery of the piston to prevent abrasion. 

The shield L, is of steel curved at the front and rear; it is supported 
by stays N , Which are bolted to the side bracket of the carriage. 

The slide is mounted on a live roller ring; it is fitted with traversing 
gear, retaining gear, loading and sighting platforms, and two front 
spring buffer stops. It consists of two steel side girders, connected by 
two transoms ; pontes are fixed to the underside of the slide for the 
attachment of the upper roller path, and holding down clips 1, to the 
front and rear, which hook under a rim on the racer. The traversing 
arc, O, is let into the floor of the work and a pointer is fixed to the rear 
of the slide by which the angle of traverse is indicated. 

The traversing gear is fitted to the rear of the slide and is worked 
by either of the handwheels S or 5, These handwheels transmit 
motion through bevel wheels and spur gearing to a pinion P which 
gears into a forged steel rack bolted to the racer. 

Retaining gear to hold tho carriage in the loading position is fitted 
to the right side of the slide. It consists of a lever and tappet so 
arranged, that when the lever is raised, the tappet disengages from 
the Stop and the carriage is free to run up. 

4 The айе and sighting platform consists of a wrought-iron 
hequered plate supported by two side plates bolted to angle iron 
Hos on the sides of the slide; the platform is reached by {пе ladder U. 
" un live roller ring consists of a loose ring with projecting axles 
r the rollers, which are flanged and run upon the zacer which is 
secured by bolts V and Plates V^ to the work. 
Drackets are fitted to the left оЁ the slide to take the “ Battery and 
(1415) сэ 
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t and Firing" and from there permanent wires are led up tu a 
зч attached 6 the handrail Тһе tube wires for electric firing 
are attached to the binding screws on the handrail, but the firing key ' 
may be placed in the grooves of the battery or in the bracket of the 
handrail according to whether the firing No. stands in. the sunken way 
or оп the sighting platform. А loose contact piece 18 supplied with 
the handrail bracket, which must take the place vacated by the firing 
key whether in the battery or handrail bracket. 53 


WEIGHTS, «с, 
Tons cwt. 418. с. 
Mounting .. 4. es . . А 5 2 0 
Roller path and racks .. 5% 2% 4% 1 19 00 
Roller ring, rollers and pins ee T кә 
Anchor plates and bolts ,, 5 қ 


Height at axis of trunnion, carriage 36 inches, slide 20:25 inches. 

Radius of racer, 3 feet 9 inches. : 

Quantity of oil for buffer about 113 quarts. 

же» AA `Морктно THE SLIDE. 

After seeing that the upper and lower roller paths are cleaned and 
oiled; remove the: clip K from the front of the slide, and lower the 
latter carefülly on to;its place, guiding the pinion fairly into the 
training rack. . iM i 
0007 uu c^ MOUNTING THE CARRIAGE. 


Remove the front and rear clips from the carriage, and the elevating 
shaft from the slide, and lower the carriage gently on to the slide, 
then replace the carriage clips, and shaft and clip K, and draw the 
piston rod end into its socket in the front of the slide, screw on the nut, 
and put in the cottar pin. 


.“ Carriage, Garrison, B.L., 6-inch, Vavasseur Central 
Pivot, Mark 1.” 
Plate X XIX. 


The mounting is constructed to give 15° elevation, and 15° depression; 
it is fitted with hydraulic buffers in tension which limit the recoil to 
18 inches; frictional elevating gear; and traversing gear. It is 
mounted on a live roller ring to minimise the power required for 
traversing, and these rollers run on a racer, on the top of a large cast 
steel pivot plate һу which the mounting is secured to the emplacement. 

The carriage consists of two cast steel brackets A, each cast with a 
bore for the buffer cylinder; a trunnion bearing for the gun; and а 
grooved underside 10 form clips for securing it to the slide. Steel 
liners are fitted in the bore for the hydraulic buffers, which are 
connected at the front by an equalizing pipe. The piston rods, B, are 
Secured to lugs on the slide by nuts; the piston is grooved in the 
centro to take a rotating valve, which is in two pieces to admit оЁ its 
being bolted in position.  Rifled grooves аге cut in the liners, and ports 
ot varying size in the piston and rotating valve; as the carriage recoils’ 
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the rotating valves are turned by the grooves until the ports are 
completely closed ; the carriage is then at its full recoil. A metal ring 
is let into the periphery of the piston to prevent abrasion. The pitch 
of the rifled groove and the form of the ports are so arranged that the 
velocity of the liquid through the ports is the same at any position, 
thus causing an uniform pressure in the cylinder during recoil. The 
rear cap of each buffer is fitted with a controlling ram, which enters а 
hole (of slightly larger diameter than itself) bored in the piston rod to 
receive it; so that when the gun and carriage run up (automatically) 
after recoil, the rams entering the holes in the piston rods displace the 
liquid contained therein, and thus acting as hydraulic buffer, bring the 
gun and its carriage gently to rest. р | 

The clevating gear is actuated by the handwhecl U which transmits 
motion to the elevating arc X, through’ ће worm wheel В’, and 
pinion W. Тһе elevating gear can be worked from two points, the 
wheel 0 being fixed on either of the shafts V' or V. In the former 
case motion from the shaft V' is communicated to the shaft V by means 
of two equal spur wheels contained in the casing F. у 

Іп neither case does the wheel U move during recoil as the worm 
А’ slides along a featherway in the shaft V. 

TThe frictional arrangement is contained in a recess in the boss of 
the worm wheel ; it consists of alternate rings tpféql ani-gun metal, 
which are respectively arranged to revolve jith^the worh дерсе], and 
spindle pinion. These rings are pond (together, by есту and 
spring washer Y’, so that the whole ge БАШЫ wher the 
handwheel is turned; but the pressure b G ва се йг preveht а 
slight slip on the shock of discharge, thus Єв; the strain/an /the 
gear when firing. At the rear of the elevating Фон 
plate on which a yard scale is graduated to suit the gun~atid- eight 
of the emplacement above sea level when tho gun is mounted, А 
metal reader is bolted to the side of the carriage. 

The slide consists of two cast steel brackets connected by ah inner 
shield at the front, a transom at the rear, and a bottom plate, to which 
is attached in two segments the ‘path for the live rollers S. The 
rollers revolve on manganese bronze axles projecting from a loose 
ring. Е 
‘Traversing is effected by the handwheel Р, which transmits motion 
through spur wheels to the shaft J, which passes through bearings on 
each side of the slide. Ол the centre of this shaft the worm Н is 
keyed, which engages with the worm wheel K, resting оз the bottom 
plate of the slide, and keyed to the pivot ріп, the top end of which 
passes through а bushed hole in the bottom plate, and the lower end 
is firmly fixed to the cast steel pivot plate. и 

A friction clamp 0, is fitted to each side of the slide to clamp the 
spur wheels when the requisite traverse is obtained. 

А retaining pawl is fitted to each side of the slide to hold the 
carriage in the housing position ; when it is required to disengage the > 
pawl from the stop to run the carriage up, the keep pin is withdrawn, 
and the pawl forced down by a tommy. xi 
Ба ps and rear clips n of cast та are fitted to the slide formed to 
1 збег а rim оп the pivot plate to prev ing | 
аа when the gun is fired. 4 килин — M0 

The circular shield is bolted to the inner shield, and suppor 
stays bolted to the side girders of the slide; the ‘central бин du 
roof of the shield is hinged so that it may be brought into a horizontal 
Position to admit of a more extended view if required. í 
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А double traversing arc is laid in the floor of the work, and the 
degrees are indicated by two pointers bolted to the slide. 


Height at axis of trunnion — .. “з .„ 42] inches 
Radius of racers. . as .. “% 5% 27 às 

Quantity of oil for buffers — .. .. about 134 quarts 
Weight Mounting .. .. біюпз 11 cwt. 1 qr. 0 Ibs. 
eg Pivot plate.. . Oy JE x9 5,95 


0 tons 7 cwt. 0 qr. 9 Ibs, 


INSTRUCTIONS FOR CARE AND PRESERVATION OF CARRIAGE 
AND Supe В.Г. 6-їхсн ВАКВЕТТЕ, MARK I, 
CARRIAGE B.L. 6-INCH, AND VAVASSEUR CENTRAL 
Prvot, Marx I. 

(Extract from Equipment Regulations.) 


If the mounting is not frequently used, the movable parts of the 
elevating, and other gears will be removed and placed in store, where 
the bright parts of the iron work will bo coated with “ Field's grease 
No. 3” to preserve them from rust. : 

These parts will bo thoroughly cleaned and placed in position at 
least once in three months tc see that they are in proper working 
order. All other gears should be worked once a week to ensure their 
being in a working condition. | 

If the paint is rubbed off any part of the mounting, the place 
should be patched over as soon as possible to prevent rust. 

A thorough cleaning and lubricating of all standing working 
parts must take place once а month. In this cleaning all clotted 
grease must be removed where visible, by scraping, and the parts 
wiped with an oily rag. Where the mounting is much exposed and 
liable to accumulate dust or sand, it should not bo left with much 
greaso or oi] upon it, but ouly sufficient to prevent rust, for which a 
very slight film will suffice. | 

Whenever and wherever fresh lubricant is applied, the old should 
first be wiped or вегаред off, and the parts well worked to distribute 
the fresh lubricant before leaving them. 

It has been found—especially in exposed positions—that a hard 
glassy cake of oil and sand, &c., will sometimes form between the 
carriage and slide which is likely to escape observation, being of a 
semi-transparent nature, and which induces violent recoils from the 
very slippery surface it presents. Such a skin has to be hammered 
ой; its formation is best guarded against by leaving as little oil on 
the sliding surfaces as possible when not in use. 

Before firing or drill care should be taken that all nuts and screws 
are properly tightened пр; that all working parts are in proper gear; 
and that all friction plates are accurately adjusted, and are not 
jammed. 

Particular attention should be paid to the clip plates, the bolts of 
which tend to stretch and throw undue strain on the guide plates. 

If a nut orscrew be removed it should be slightly oiled before being 
replaced, and a few turns given to it by hand before using the spanner, 
to prevent damage by the threads crossing. A burr on the threads 
of « screw will prevent it being screwed home; the burr can be 
easily removed by means of а file. А: hammer should never be usod 
to tighten up screws or nuts. 

Particular attention will be observed when removing or adjusting 
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any gear not to indent or йашадо tho component parts by rough 
usage; a hammer should never be used unless with a pieco of wood 
or brass to trangmit the blow. ; , 

In lubricating, the lubricating holes will be cleaned out with a 
wire and filled with oil, care being taken to replace the small screws, 
tho heads of which must ђе kept bright so as to bo readily seen. 

A list of the oil holes in the mounting stating their position and 
how access is obtained to them, is to be hung up in each emplacement 
and none must bo neglected. 

These lists can be obtainéd on demand. 

After filling the oil holes, the parts should be worked backwards 
and forwards until the oil shows on tho shafting, fresh applications 
of oil being made if necessary. 

Tho axles of the live rollers should be removed, cleaned, and 
lubricated. Тһе axles can be taken out one by one. 

The teeth of all pinions, and toothed wheels, should be greased. 

The hydraulic buffers should be carefully examined before firing 
or drill, to see that the cylinders contain the requisite quantity of 
fluid marked on the inscription plates, that there is no leakago at the 
glands, and that the piston rods are properly connected. | 

If а buffer leaks at the gland and tightening up the latter does 
not stop the leak, the packing must be renewed. 

The buffers will be kept filled and periodically examined. 

` The whole of the gear must be removed by Ordnance Artificers 
periodically, and all parts cleaned, keys adjusted, bolts and nuts 
tightened, lubricating holes thoroughly cleaned, the trunnion holes 
greased, and all parts properly lubricated, and any slight defect made 
good before reassembling the parts. · | 

Whenever any parts are found broken, defective or deficient, 
which cannot be renewed by tho artificer, fresh parts should be 
demanded at once. Any damage occurring at drill or practice, 
should be at опсо reported with a view to its being made good 
without delay. 

The adjustment of the degree scale of index plates, graduated 
arcs, or elevation indicators, should also be checked. These should 
read at zero on the degroe scale when the axisof the gun is horizontal. 
The horizontal position of tho gun can be obtained by a spirit level 
resting on tho quadrant plano prepared on the breech of the gun. 

"m. ri correspondence and reports relating to those carriages and 
shdes, their exact natures, marks, and register numbers should be 


quoted, 
PROJECTILES. 
Plates XXX to XXXIII. 


Nature 4 М Wei, 
aterial, eight 
E a Bursting Charge. filled and fuzed, 
ا د‎ 
Р F.G. 
Iron 6 lbs. 6 ozs. lib. e 
Common { v Cast steel n uu ius de 
ҮІ ”, ” ” 4 ” 1 ” 9 ” 
11 топ - 274 
Shells ш Forged steel - — 8 +: 
Shrapnel IV ” ^" - - 101, 
У Cast steel - - 8 100 Ibs. 
Drill Юн шингэн ", " 
Puneet | пи ей ітоп weighted 1 with sand | 
y = 
{ weighted with small shot and 
: Forged steel sawdust 2 
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DESCRIPTION. 


Common Shell. 
Plate XXX. 


The Mark III shell is cast to the figured dimensions. | Rotation is 
given by means of a Vavasseur driving band 1:754 inch wide, pressed 
into a groove ‘67 inch from the base. It has two cannelures. The 
base of the shell is bored and screwed 14 threads per inch left hand for 
a metal plug, and countersunk about ‘16 inch in depth, so as to admit 
of a lead disc being hammered in over the head of the plug after the 
shell is filled. The shell is filled from the base, and the charge is 
contained in a sergo or dowlas bag. The cast steel shell (Mark VI) is : 
very similar to the iron one, but slightly longer, and the walls are · 
thinner. The fuze hole socket is larger and stronger, and the base 

lug is larger and has a flange. It is screwed nine threads per inch ° 
lett hand, and has no lead disc. This shell is also filled from the base, 
and the charge is contained in а silk cloth or dowlas bag. ~ 

Mark V shell differs from Mark VI chiefly in having thinner walls, | 
and the base plug not flanged, but taking a lead disc of larger size than 


the iron shell. 
*Shrapnel Shell. 
Plate XXXI. ` 


The Mark II cast-iron shell is cast to the figured dimensions. It has a 
solid base, and is fitted with a driving band the same as described for the . 
common shell. The head and internal arrangements are similar in 
general construction to those of other service Shrapnel shell. The 
shell contains 255 mixed metal balls (14 to the pound), and takes a . 
bursting charge of 7 ол, F.G. 

The Mark in forged steel shell is very similarto the iron one, but about 
15 inch longer, and the walls are only ‘5 inch thick instead of 1:1 inch. . 
The Mark 1V shell is slightly shorter and stronger, The head of the 
latter fits inside the walls of the body, which is lined with glazed 
board. The Mark III contains 700 mixed metal bullets 16 to the Ib.), 
and has а bursting charge of 8 oz. F.G. Тһе Mark IV contains 536 
bullets (14 to the Ib.), and takes а bursting charge of 10$ oz. F.G. 

Mark V shellis of cast steel: it contains 518 mixed metal balls 
14 рег lb. ; the bursting charge is the same as for Mark III. 


Palliser Shot. 
Plate XX XII. 


The Mark III shot, originally issued as a shell, is cast to the 
figured dimensions. It is fitted witha narrow Vavasseur driving band 
bevelled off towards the head. Тһе base plug 18 countersunk aud 
secured hy the lead disc. Shot of this nature are weighted up to 100 Ib. 
with sand, and marked W. The Mark IV shot is similar, but has only 
a small core closed by a soft iron plug resting on a soft iron bush and 
firmly secured by being run in with molten lead. It is fitted with a 
broad driving band with two cannelures, as in the case of common and 
Shrapnel shell. | 

Mark У is of almost the same external dimensions as Mark IV, but 
the core is filled with soft cast iron, and there is no plug in the base, ` 


* Tron and forged steel will be superseded by cast steel in the future manu- 
facture of these shell. 
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Shot, Armour-Piercing. 
Plate X X XIII. 


"his i rged steel, resembling externally the Palliser shot. It 
HE duode of which is left 5 the manufacturer) in order that 
a burster may be inserted, should one be .hereafter decided on, but at 
present the shot must be weighted up with small shot and saw-dust. 
ће base is closed by a screw plug. The weight of the shot is 
100 lb. + 21b., and it is calculated to pierce 9 inches of compound 


armour at 100 yards range. ч 


| Shot Paper. | 
А papier-máché shot for use from guns which cannot fire service . 
projectiles in time of peace is being prepared. It consists ofa pressed 
paper cylinder painted black, and having a filling hole in the base, 
closed with a plug. When required for use, tho shot is brought up to 
service weight by filling with а proportion of small shot and sawdust. 


Drill Shell. 


This is made of gun-metal. Tho base, which screws into the body, . 
is recessed, and a hole is bored in the centre and screwed to receive an 
eye-bolt, to which is spliced 9 feet 8 inches of tarred rope by which the , 
shell is withdrawn from the gun. At the junction of the body with 
the base, an annular recess is formed in which fits a rope grummet, 
which prevents the shell jamming in the gun. ay 

No more of the gun-metal shell will be made; a cast-iron shell 
with copper bands will be provided similar to the 12-pr. drill shell, 


INSTRUCTIONS FOR FILLING SHELL, 
Common. 


Weigh out the bursting charge in several portions of about 21b. P. 
and 8 oz. F.G. 

Place the shell upon its point, which may be insezted in а block of 
wood hollowed out for the purpose, or in any other convenient placo; · 
pass the * holder shell, B.L., 6-inch, with spanner attached," over the 
base, and screw up the bolt; then hold the handles firmly, while 
another man unscrews the base plug. Now drop in three “bags, primer, 
filled, seven drams." Place the brass filling-rod inside the bag and 
insert it in the shell, taking care not to push the rod through tho bag, 
a portion being kept outside, as the whole bag must not be allowed to 
slip into the shell during the operation of filling ; then withdraw the 
rod. pop one portion of P into the shell bible by pebble, then insert 
the funnel and pour in one portion of F.G. Repeat this operation till 
the shell is completely filled. When the shell is quite full tie the 
neck of the bag with twine, close to the plug-hole, cut off the super- 
fluous choke, push the neck of the bag well down ; then screw in the 
plug, taking caro that the plug-hole is clean and the plug lubricated, 
and in the case of Marks ІП and V insert the lead disc, and hammer 
it into its place. | 


Shrapnel. 


Remove tho plug Írom the fuze-bole, and after seeing that it is 
clear of any dirt, &c., insert the leather funnel and pour in the bursting 
charge, which has been previously weighed out or measured. This. 
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must be done gradually or the tube is liable to become choked. The 
shell should be tapped on the side with a wooden mallet until the 
whole of the bursting charge has passed down tho tube, care being , 
taken that none of the powder is left at the bottom of the socket. 
Drop in the primer Shrapnel shell, Mark ІП, and, by means of the 
“driver, screw, Shrapnel, large,” screw it tightly into the tube, and 
then scrow in the fuze or plug as may be required, 


FixixG Pruas AND FUZES, AND SECURING SHELLS. 


When plugs or metal fuzes are screwed into shells they will be 
lubricated with Price's composite grease. 

Filled common shells have the projection on the “disc, base plug” 
inserted in the hole in the base plug, and the disc hammered flat in the 
recess provided for it, and painted over with black paint. When 
hammering in the lead disc care should be taken to commence at the 
centre, working outwards. 

Empty projectiles fitted with plugs and kept in exposed situations 
where the plugs are liable to become set fast by corrosion from the 
action of salt water or otherwise, should have them unscrewed once at 
eei every six months, and the threads cleaned and re-lubricated as 
nbove. 

Instances have occurred in which fuze-hole plugs of common shells 
have been so jammed in as to bo immovable, iu consequence of using 
the “Wrench, base plug." The “Key, fuze and plug, G.S," the 
“Key, plug, G.S," or the “Key, fuze, universal" are the only 
implements which should be used for screwing in the G.S. plug. 


Distincuisuine Marks, 


All Shrapnel shell will be painted with a red tip 1 inch deep. . 

All steel shot or shell will have a white band 4 inch wide painted 
round the head 1 inch from top; in the case of Shrapnel this white 
band will be immediately below the red tip. C.S. will be stamped on 
the base of cast steel, and F.S. on the base of forged steel projectiles. 

All filled shell will have a red band $ inch wide painted round the 
head 14 inch from top; in the case of steel shell this band will be 
immediately below the white band, and in the case of cast iron Shrapnel 
it will be } inch below the red tip. They will be marked with the date 
of filling, and also the monogram of the station, except when filled by 
the Royal Artillery. 

Filled shell will be marked with the word “ Bag” if à bag is used 
and witha red dise 1 inch diameter if shalloon primers have been 
inserted, and with the letter P if filled with P and F.G. 

Palliser shot (formerly shell) which have been weighted up with 
sand will have the letter “УУ? stencilled in white on the head, and also 
Маро on the base plug. / 

го|ес ез which are to be used for practic i 
with a D mam band, 4 inch wide, round Ес hoi о 

Shells which have been emptied will be marked on the head with 

the letter E in red paint, and the monogram denoting the station. 


STORAGE or FILLED биш, IN CHARGE or THE ROYAL ARTILLERY. 


Filled shell wil be stored on their bases. In exceptional 
however, where it is desirable to utilize existing асаа xd which 
will not admit of the shells being so stored, they should be piled as 
may be found most convenient, a board being placed for the bottom 
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layer to rest on just іп front of the driving band, and each layer 
pointing in the opposite direction to the one below, to prevent injury 
to tho driving bands. 


EXAMINATION AND EMPTYING or FILLED SHELL. 
Common. 


Remove, if present, the lead disc from the base plug by means of 
а bronze hammer and chisel, and unscrew the base plug by means 
of the “ Wrench, base plug." Draw out and untie the neck of the bag, 
using the “ Hook, G.S, wads.” Examine the powder ; if it is found to be 
serviceable, tie up the neck of the bag again and proceed as in the 
instructions for filling. If the powder is caked or deteriorated from the 
effect of damp the shell must be emptied. 
` То empty the shell invert it over a convenient receptacle and allow 
as much of the powder to run out as possible. No metal rod or wireis 
to be used, but, if necessary, a wooden rod, which may be made locally, 
may be used to prevent the powder from jamming. It should not, however, 
be used to loosen the dry powder if it be caked into п hard mass. ЈЕ 
all the powder cannot be thus extracted fill up the shell with boiling 
water and allow it to stand for five minutes. 'lhe water will then be 
poured off and {һе shell filled up again with boiling water. After 
standing 15 minutes more the contents may be stirred and loosened 
with the wooden rod, or, if necessary, with a copper scraper, but the 
latter is not be used until 15 minutes have elapsed since the second 
addition of boiling water, and, when it is being used to loosen the 
powder, the shell is to be in an upright position and filled with water. 
'The scraper is never to be e y to the dry powder. After loosenin 
the powder invert the shell and empty out the water and as uk 
powder as possible, using the wooden rod to assist in extracting the 
loose powder. If the whole of the powder cannot be extracted reverse 
the shell again, refill it with boiling water and repeat the above 
operations, The shell wili then be stood so as to allow the water to 
drain ой, and finally will be wiped out with а piece of waste tied to а 
rod, and left to dry. 


Shrapnel. 


Remove the fuze hole plug, unscrew the primer with the “ driver, 
screw, Shrapnel, large, Mark III,” lift out the primer with the “ pincers, 
Shrapnel, primer; turn the shell nose downwards, and if the powder 
charge flows out aui is serviceable, refill and replace primer and plug ; 
the shell should be well shaken if the powder does not come out quite 
freely, as a portion of the powder may be jammed in the tube. If the 
whole of the bursting charge cannot be extracted in this manner, 
which can be ascertained by weighing the powder, fill the shell 
with boiling water and proceed as in the instructions for common shell, 
using а copper ог brass wire instead of a scraper. On no account is the 
wire to be used in a dry shell. 

Shrapnel shell, which have been washed out, are not to be filled 
agnin, but will have a yellow band, half an inch wide, painted round the 
body and will be plugged and used for practice. 


AUGMENTING STRIPS. 


. Augmenting strips are intended to be used with B.L. projectiles 
in cases when the rifling of the gun has, owing to firing, become so 
worn that the gun ceases to properly rotate its projectiles, 
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The strips are of copper of even section throughout, and grooved 
on one side. The lengths of the strips vary with the calibre, and they 
are marked for the nature of gun with which they are intended to be 
used. 

Method of Insertion. 

Ву means of the special chisel (supplied for the purpose), and a 
hammer, V-shaped grooves are cut in the bottom angles of the 
upper cannelure of the driving band, all round the cannelure; the 
augmenting strip is then inserted into the cannelure, grooved side of 
strip inwards, and lightly hammered until the tongues of metal 
formed by the groove in the augmenting strip dovetail with the 
undercuts in the cannelure. 

Projectiles in future will have the cannelures of their driving bands 
undereut during manufacture. They will then be stamped U, and no 
preparation for the insertion of augmenting strips will be necessary. 

When the gun is very much worn, and one strip is found insufficient 
to impart the proper rotation to the projectile, two augmenting strips 
may bo used, the second being secured in the lower cannelure. 

The number of rounds which may be fired from the 6-inch В.Г. 
gun before augmenting strips must be used is, (probably) with the 
Mark II P gun, 438, and with the other Marks 395. | 

Tho effect of reduced charges as regards wear of bore may be 
reckoned as one quarter that of a full charge. 


Fuzes. 
Plates XXXIV to XXXVIII. 


Time:— Time and Concussion, Medium, No. 52; Time and 
Percussion, Middle, No. 54; or Sensitive Middle, 
No. 24. 

Percussion :— Direct- Action 1," IT, and ПІ, No. 3. 


The Direct Action and Middle Sensitive, are the latest: 
approved fuzes. 


Риге, Тіте and Concussion, medium (Mark I1). 
Plate XXXIV. 


The body of the fuze is made of soft metal, consisting of a mixture 
of lead and tin, with a small proportion of antimony. Тһе other parts 
aro made of gun-metal They consist externally of two parts, which 
are packed separately, viz., the fuze proper, and the thimble by which 
it is ignited. 

The fuze is fitted and screwed to suit the general service fuze-hole. 

It is screwed into the fuze-hole of the shell, set, &c., by means of 
“ Key, fuze, universal.” 

The arrangement for “time " is contained in the upper part of the 
fuze; the column or ring of fuze composition being in the body of the 
fuze, and a movable metal collar and clamping nut being fitted over it. 
‚ The exterior circumference of the body of the fuze is graduated in 
inches and tenths of an inch, and a small hole is bored in it for the 
reception of a projecting pin on the fuze key. Тһе metal collar 18 
marked with an arrow, which, when the fuze 18 being set, must be 
made to correspond with the desired mark onthe graduated scale; and 
it is furnished on the top with two recesses into which tho key fits for 
turning it. The clamping nut is ent with six faces, to suit the smaller 
hexagonal recess in the key. 
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The fuze is graduated to 5 gg and when set to that length it 
rest) about 11'1 seconds. : А 
ЕТ 2 the fuze composition is effected by means of а 
« thimble," which consists of a percussion pellet, suspended in a metal 
scrow plug, over a needle point in the centre of the fuze. 

This thimble is carried separately from the fuze, and must not be 

screwed in until after the je ын been inserted into the shell апа 
j and at the moment of loading. 
et care should be taken after the thimble is inserted that the 
is not dropped, particularly on its base. 

йг (е aie ? ханилан is contained in the lower part of the 
fuze. It consists of a white metal pellet, or hammer containing 
the detonating composition, and a pellet of pressed powder, and а 
metalguard. The guard is suspended by means of a brass ring, which 
passes round the pellet, resting оп а band slightly enlarged in diameter, 
at the bottom of the pellet. Тһе ring is divided so as to be free to 
expand. On the shock of discharge, the weight of the guard sets down 
the ring over the band on the pellet, and the guard is locked by the 
upper part of the pellet being expanded into an internal groove at the 
top of the guard. . 

If it be desired that the percussion arrangement alone should act, 
the arrow on the collar must be веб midway between the zero point of 
the graduation and the extreme length of fuze composition. Great care 
must be taken that it is not set too near the zero, in order to avoid 
“ prematures." | 

The method of fixing the fuze is as follows:— 


(a) The fuze, without the thimble, is tightly screwed into the 
fuze-hole by means of the * Key, fuze, universal," before the 
shell is brought to the gun. Е 

(b) Тһе metal nut is unscrewed a little by hand or key, to loosen 
the metal collar, which is turned until the arrow head on it is 
opposite the desired mark on the scale. 

c) The nut is now tightened to keep the collar in this position. 

(à) The thimble must not be screwed into the top of the fuze until 
the moment of loading. | 

Weight of fuze 15 oz. 1 dram. 


Each fuze, without its thimble, is wrapped in paper, and packed in 
а tin box or cylinder, hermetically closed by a tin band. 
The thimbles are also packed in tin cylinders, containing 20 each. 


* “Time and Percussion, Middle, Mark I." 
Plate XX XV. 


The fuze is made of gunmetal, turned all over and screwed to suit 
G.S. fuze-hole ; the interior is fitted with a steel needle, percussion 
sae retaining bolt, safety pellet and brass ball; the upper part of 
uze is fitted with a composition ring having a stem for containing a 
lighting needle, suspended by а copper shearing wire -022 inch 
diameter; a dome is fitted over the composition ring and secured by a 
cap screwed on the stem of body of fuze. The bottom of fuze is 
closed with a screw plug of gunmetal, having a conical hole into 
which is inserted a powder pellet covered with a fine paper disc, a 


* This fuze is obsolete for future manufacture, 
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shalluon disc and brass washer being spun over it. Тһе fuze has two 
salety pins, one through tho safety pellet, and one through the 
lighting needle, each having a loop of string attached. . 

These fuzes are screwed into the shell before being set by the 
ч Key, fuze, universal,” using the circular arm with the small projection 
on it, which fits into a hole in the body of the fuze. To set these to 
to act for time only, loosen the nut with the “ Key, fuze, universal," . 
aud turn round #ће composition ring, with which the dome will move 
also, until the required graduatiou оп the ring is opposite the arrow- 
head on the body, and clamp the nut. At the moment of loading, 
withdraw the upper safety pin which will be found protruding from 
the composition ring. If the fuze is required to act as а percussion 
fuze only, take out the lower safety pin which will be found in the 
body of the fuze. If the fuze is to be set for double effect, set the 
time arrangement as above, and pull out both safety pins. 


“Fuze, Time, Sensitive, Middle"  ' 
Plate XXXVI. 


The fuze consists of the following parts :— + 

Body (a) with stem, lighting pellet (0), two retaining pellets (сс), 
two spiral springs (dd), needle (е), composition ring (^), dome (g), 
cap (0), two safety pins (її), base plug (2), and axial magazine filled 
with M.G.' powder (2). 

All the parts are made of gunmetal, 

The composition riug is graduated on its periphery from 0 to 30 
and reads to quarter units. Ап ¥ is stamped on the ring to show the 
safety point, and when this coincides with the A on the body, thc fuze 
is set at safety. The сар which screws on to the top of the stem, is 
made hexagonal to fit the * Key, fuze, universal." | 

The fuze із set by loosening the screw cap (Л) on the top of the 
stem by means of the “Key, fuze, universal,” and turning the dome 
and ring till the required graduation on the latter coincides with the 
arrow head on the body, then tighten the screw cap. Тһе safety pins 
are withdrawn at the moment of loading. On discharge the centrifugal 
action causes the retaining pellets to fly out, releasing the lighting 
pellet, which flies out by centrifugal force against the needle, firing the 
detonator which ignites the powder in the pellet and axial magazine, 
this latter lighting the quick match in the composition ring. 


* Direct-Action Fuze, Mark I*, II and III." 
Plates XXXVII and XXXVIII. 


The Mark II is made of gunmetal, turned all over and screwed 
below the head to suit G.S. fuze-hole; the -interior is bored out at the 
lower end for the powder сћагре, aud screwed to receive base plug ; 
the upper part of fuze is charged with detonating composition, over 
which is а brass disc ‘005 inch thick, and the holes communicating 
with magazine filled with powder priming; the fuzo is fitted witb а 
steel needle passing through and secured in a copper suspending disc 
"082 inch thick. The lower part of the fuze is filled with pistol powder 
and covered with a disc of shalloon. 

‚ Mark ІП, Plate XXXVIII is practically identical with Mark II 
internally but differs externally in having по cap and beiug screwed from 
top to bottom. It is closed at the top with a left-handed screw plug, 
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instead of the cap as іп im^ and II. This enables it to be screwed 
inti ell before issue for 5.5, oe 
ше Ше 15 is essentially the same ri Mark И, and is the pattern to 
i e Mark I have been converted. 
ш> fuzes require no preparation except the removal of the metal 
сар of Marks I* and II or plug of Mark ПІ. Marks 1* and IT are 
screwed firmly into tlie fuze-hole by means of the * Key, plug, G.S. 
and Mark Ш by the ^ Key, fuze, universal." The caps of Marks I* and 
1I are fastened on to the liead of the fuze by two double bayonet joints, 
which enable the caps to be used either in fixing or unfixing the fuzes. 
Тће caps can be removed by bringing the centre of the bayonet joints 
in line with the studs ou the head of the fuzes. The plug of Mark Ш 
has a left-handed screw thread. "The cap or plug is notto be removed 
until just before entering the shell into the breech of the gun. 
On striking any object the suspending disc is driven in and the 
needle is forced against the detonating composition, thereby exploding 
the fuze. 


CHARGES. 
Plates XXXIX and XL. 


For Mark IV (42 Ib. P?, made up in 4 charges. 
and 45 Ib. Prism! Black, in 4 charges, Mark II. 
Mark V 48 lb. E.X.E. made up in 4 charges. 
For Mark VI 481, E.X.E. made up in 4 charges. 
Saluting — .. 71b. Blank 


42 lb. P? was the first charge introduced, and an issue was made to 
Hong Kong for Mark V guns. For future manufacture 48 lb. E.X.E. 
will be the charge for Mark IV and VI guns, and 45 lb. Prism! Black 
for Mark V, but alternative charges may be used for the different 
Marks as shown above. Range tables will be found on pages 56 to 62, 

N.B.—The Mark I cartridge, containing 221 Ib. of Prism! Black, is 
suitable for the Mark IV and VI guns, but will not fit the chamber of 
the Mark V gun. Mark II cartridge, containing a similar weight of 
the same powder, is suitable for Marks IV, V, and VI guns. No more 
Mark I cartridges will be made. i 

Norr.—Future supplies will be of E.X.E. only. 


12 lb. Cartridge E.X.E. . 
Plate XXXIX. 


The cartridge is made of No. 3 silk cloth, and is built up in 5 layers 
of 22 prisms each, and one of such convenient number, not less than 16, 
as will bring the total weight up to 12 Ib. Should the top layer 
contain less than 16 prisms, one or more prisms will be taken from 
each complete layer 10 make up the requisite number. . 


224 1b. Cartridge Prism! Black, Marks I and II. 
Plate XL. 


Both cartridges are made of No. 3 silk cloth with eight silk braids, 
and have a hole 2% inches in diameter, covered with silk and shalloon 
(the latter being removed before loading) in the tep and bottom. 

Mark I cartridge is built up in 12 Тун, 11 of 21 prisms, and one 
of such number as will bring up the weight of the cartridge to 222 1b. 


Ав before mentioned thi cartridge i i ] 
сорте з са ri ge is unsuitable for Mark V gun, and 
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Mark II cartridge is built пр in 13 layers, 12 layers of 19 prisms 
each, and one of such conveuient number, not less than 14, as will 
bring the weight of the powder up to 22115, ЈЕ the top layer 
contains less than 14 prisms, one or more prisms will be taken from 
each complete layer to make up the requisite number. 


21 lb. Cartridge P.? 


This cartridge is made of No. 2 class silk cloth. Тһе bottom is 
made circular in form, and secured to the lower end with silk sewing ; 
seven silk braids are threaded round the cartridge, each braid having 
а loop formed at one end, for the purpose of tightening up and making 
а firm cartridge. 

The dimensions of the cartridge are as follows :— 

length ,. T .. 18:25 inches. 
FAY Тим. к м ЫЖ э 
length .. #4 .. 12940135 
Filled diameter ад 4% 1.5 5 


7 lb. Saluting Cartridge. 


This cartridge is used for saluting and exercise. [t is made of 
No, 1 class of silk cloth. Its dimensions аге :— 
length. . 26 MC ae 13 inches. 
Empty S Me ax va ЁС 88 j 
T ength. . pt 4% 7:3 to 7:8 
Filled redd .. .. . б 


‘Drill Cartridge. 


This cartridge is made of wood covered with raw hide and 
weighted up with iron ог lead. It is identical in size, shape, and weight 
with 12 Ib. E.X.E. cartridge, It is not suitable for use with the 
Mark V gun. 


Filling Cartridges. 


Care will be taken to see that the empty cartridges are proper! 
dry before being filled. pty ge properly 


22} 1b. Prism Black, or 12 lb. Е.Х.Е. 


The prisms are built up by hand in a zinc envelopo open at both 
ends, having as many sides, and being of the same length as the 
finished cartridge, fitted with a movable wooden bottom, secured by 
threo scrows ; the envelopo is placed on a pedestal less in diameter 
than itself, and filled with the required number of complete layers of 
prisms. 

The empty cartridge is then pulled downwards over the envelope, 
the screws holding the wood bottom taken out, and the envelope 
drawn down from between the prisms and the empty eartridge. 

The empty cartridge is then held down tightly over the prisms 
ше Ше braids are being secured, commencing with the bottom 

raid. 

The cartridge is then reversed, and after the wood bottom has been 
taken ont, it is placed on the scales, and the necessary prisms removed 
from the top layer, or added to it, until the weight is correct. 
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Тһе superfluous choko is then cut ой to within one inch of the top 
layer of prisms: afew vertical cuts are then made in this overlap, 
wich is turned in until the edge is flush with the charge; the top is 
then placed on and secured at each side, and then oversewn round with 
two strands of silk twist. 

In making up charge of Prism powder the top layer should not con- 
tain less than 75 per cent. of the number of prisms in a complete layer, 
one or more prisms being taken from each complete layer to make up 
tho requisite number in the top layer. | A 

Тһе top and bottom of the cartridge have each a hole in the 
centre fitted with network, which is covered over with shalloon patches, 
stuck on with shellac, to prevent the powder dust from falling into 
the package. | 

These cartridges, if necessary, may be made up Бу careful manipula- 
tion without using a zinc cylinder, by building up the prisms on а 
wooden bottom cut to the same shape as the cartridge. 


21 ib. Р, 


The charge will be carefully weighed out, and inserted by means 
of the “Funnel, cartridge.” 

The cartridges will be choked by drawing together the mouth into 
several plaits with a nickel silver needle, threaded with silk twist; 
after drawing together the mouth of the cartridge, three turns will be 
taken round the plaits, and the choke thus formed will be further 
secured by passing the needle four times through it alternately above 
and below the turns, thereby stitching down the turus round the choke 
at two points equidistant from each other. 

The cartridges will be made up to their proper lengths and diameters 
by meaus of the hoops which should be drawn tight so as to make a 
firm cartridge. Тһе hooping is done as follows: Draw the braid 
through the silk cloth until the knot of the loop comes home to the 
silk cloth, thd single end being already passed through the loop from 
underneath; pass the single end to one side of and under the loop, 
then draw the hoop tight and keep it so by placing the forefinger of 
the left hand firmly on the loop ; bring the running end between itself 
and the loop, and draw tight the single bend thus formed, taking care 
that the bend bites on the loop and not on the single end, otherwise the 
knot will slip. The maintenance of the proper form cf the cartridge 
depends on the hooping being thus secured. 


Marking Filled Cartridges 


Cartridges will be marked with the nature of power they contain. 

5 еі ы pawor ен s ei OM EDEN with шаке" name, lot, aud 
of filling, wi t К і хөрс i 

ен m Ms o marked on the package, and will be kept in a 
5 = cartridges issued from store filled will have tho initial or 
терлесе р the station at which they are filled, stamped on the 

The cartridges filled by the Royal А ii istingui 

1 ridg yal Artillery wiil ba dist hed b 
о Sie More monogram sima upon thanh his ander 
pply to cartridges by workin ti i 

for the Ordnance Store тегіне, ханиа лака | 


(7282) е 
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Finished Cartridges. 


All cartridges will be very carefully examined and gauged as to 
length and diameter previous to packing. 


Materials. 


The amount of silk twist required to complete 100 filled cartridges 
із as follows :— 


oz. dr. oz. dr. 

12 lb. E.X.E. .. 4 0 17 Ib. Р? е & B 
SE 1b. Pe. es es. + 28 221 lb. Prism! blk, 4 0 
710. ак . 1 0 


Securing Lids, Stacking, and Painting Powder Cases. 
Luting for Securing Lids. 


The luting to be used for securing the lids of powder: cases and 
cartridge cylinders will consist of equal parts of bees’ wax and tallow. 
It will be issued from. Woolwich properly mixed in metal lined or other 
suitable packing cases. 

Luting, when used cold, will be beaten up with an ordinary wood 
mallet iu a wooden tray- until it is of the required consistency. 


Securing Lids of Metal-Lined Cases. 


Cover the side of the bung all round flush to the bottom and the top 
rim with cold luting, press the bung well home into the bung-hole, and 
fill up the recess round the rim of the bung with cold luting, then with 
the thumb smooth off the luting flush with the bung and case; wipe 
clean with a piece of cotton waste or rag, close the lid of the case and 
screw down alternately the two gun-metal bolts with the metal key, 
giving not more than one turn at a time with each bolt, so as not to 
strain the bolts or hinges. 

To open the case, unscrew alternately the two gun-metal bolts with 
the metal key, giving not more than one turn at a time with either 
bolt until both bolts are free, then raise the lid and lift out the bung. 


Quantity of Material. 


The quantity of luting required for sccuring 100 cases, powder 
metal-lined, whole, is 114 Ibs. 1 á UM 
Painting. 


Metal-lined cases are painted with three coats of drab paint outside 
and one coat inside; the inside of the lid is not painted. 


TUBES. 
(Plates XLI to ХЫП.) 
Electric P., Marks IL, Ш., and IV. 
Electric P., drill, Marks I., IL, and IIT. 


Percussion, Marks II. and III, 
Percussion, drill, Mark I. 


Tubes, vent-scaling 
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ion lock arrangement necessitates a special tube for firing 
< poli] this tube Petar а double duty in sealing the vent 
when fired so as to prevent the escape of gas. The tubes, both for 
service and drill, are made of two patterns for firing by hand or by 
electricity. 

Tube, Vent-sealing, Electric P., Mark 111. 


Plate XLI. 


cone and on to the asbestos, thus preventing any af gas. | 
Externally the head of the tube is flat, the i Wit е ng laid 

down in two grooves on the top, as show? іп, ut,” Я0-аз to 

project sideways. They extend about 18 inches! УДК 


ЕБ inches і stead 
of 21 inches in length, LIBRARY 

Mark IV differs from Mark III in having wires 22 inches ong and 
its end closed by a brass ball embedded in sulphur and secured with 
shellac. 


Tube, Vent-sealing, Percussion, Mark II. 
Plate XLIII. 


This consists of a body, anvil, striker, washer, percussion cap, copper 
disc, two paper discs, and a cork plug The body is made of brass, 
solid drawn, a hole is drilled through the head to receive the Striker, 
which is secured in position by being countersunk into the washer as 
shown in the plate. The upper part of the chamber is screwed and 
fitted with an anvil, on WERE js placed the percussion cap, the upper 
surface of which is in contact with the Striker; a acad fire-hole is 
drilled through the axis of the anvil. The remainder of the space in 
the tube is filled with loose pistol' powder, aad the bottom is closed 
with a paper disc and cork plug, coated with varnish. 

On firing tho gun, the point of the striker of the percussion lock 
drives the striker of the tube, together with the percussion cap, on to 
the anvil, thus firing the tube. 

Mark Ш differs from Mark 1I in having tho end closed by a brass 
ball embedded in sulphur, and secured with shellac, and in having two 
diagonal fire holes through the anvil as well аз the central hole, 


Tube, Vent-sealing, Electric, P. Drill, Mark Г. 
Plate XLII. 


The body of this tube is made of gun-metal, in three arts, screwed 
шт P" milled outside as shown in the woodcut. There are two 
“ 
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escape holes through the head, and two holes lined: with ebonite 
prr i through which the wire terminals pass and project into the 
interior to form the poles. | . 
5 The wires are ну ван by a platinum silver bridge soldered to 
them. беја 

The tube із issued empty. When required for use it will be charged 
with a small quantity of priming алашы 5 2866), the escape holes 
being lightly stopped with luting on the outside. . 

Mark TI Шеге Кл Mark I in the wires being 164 out at the side of 
the head instead of being merely recessed into № as in the Mark Г; 
tho wires aro thus better protected from the lock. The wires are 21 
inches long instead of 18 inches and are whipped together with black 
thread at the ends next the tube, and the free ends are twisted into 
spirals instead of being soldered into brass clinches. . 

Mark III differs only from Mark II in having wires 22 inches long 
instead of 21 inches. 


Tube, Vent-sealing, Percussion Driil. 


Plate ХЇЇ, 


ТЫз tube із made of. gun-metal, the interior being bored out and the 
head fitted to receive the coned india-rubber plug as shown in the 
woodcut. The lower part is closed by a gun-metal plug. 


TUBE EXTRACTORS. 


Plaie XLIV. 


Vent-sealing tubes require particular means to withdraw them from 
the vent. There are two instruments provided, one the “ Extractor 
Tube‘ P'" for ordinary use, and one the “ Extractor Tube “Р” Special " 
for special use when the tube is jammed beyond the power of the other 
to extract. 

To use the former the lock is first drawn back, and the jaws of 
the extractor are inserted under the head of the tube on the side 
opposite the lock; the handle of the extractor is depressed, thus 
loosening the tube, which can then be withdrawn from the vent. 

The special extractor consists of a sheath, containing a bolt with a 
screw thread on the inner end, and two small levers hinged to the 
outer end, which is square in section to prevent turning inside the 
sheath. A revolving cross-handle actuates the threaded portion of the 
bolt, moving it in or out, according to the direction in which the handle 
is turned. А small bar between the levers causes them to diverge on 
passing out of the sheath; and their outer ends, which are semi- 
circular in form, are lipped so as to clip the head of the tube. 

When using this extractor, it will be found convenient to remove the 

reussion lock. The cross-handle is then turned till the ends of the 
evers protrude sufficiently to admit of their being placed over the head 
of the tube. On turning the cross-handle in the opposite direction, the 
tube is gripped and forcibly extracted. 

Either end of the cross-handle serves as a wrench for the securing 
nut of the striker in the percussion lock. 
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NOTES. 


In the event of a miss-fire with а percussion tube, & pause of half а 
minute is to be made before re-cocking the lock, — 

In the event of a tube failing to ignite a cartridge, саге should бе 
taken in extracting the fired tube not to stand directly in rear of the gun, as 
the gas br will cause the tube to fly out with some violence 

ased by the extractor. | 
he vent sometimes becomes choked with residue or a piece of the 
cartridge. It should be cleared as much as possible with a bit and a 
tube inserted and fired to blow out the rest of the obstruction. А 
friction tube in the front of the cup and the breech open, or à P tube in 
the ordinary manner,* may be used for this purpose. . ) 

A tube is not to be inserted till the breech-screw is closed. If in 
the event of a tube missfiring it is desired to open the breech, 
always extract the tube first, and it is not to be replaced till the 
breech is closed. 

"l'ho striker is always to be recocked by means of а lanyard held at 
some distance. 


Instructions for the Management and Preservation of 
Battery-Electric Firing, 3-cell, Le Clanché. 


Tho battery consists of three Le Clanché cells, a firing key, and the 
necessary connections fitted into a wooden case. The poles are 
connected, one direct to a binding screw, and the other to the nipple 
of the firing key, the arm of which is connected to the other binding 
screw. 

In order to preclude risk of accident, the firing key is fitted with a 
spring safety catch, which must be pulled out and kept out to enable 
the key to be pressed down. à 

When supplied, the cells are charged with dry sal-ammoniac only, 
and sealed up; the batteries aro consequently inactive, and must be 
prepated for service by pouring into each cell about a pint of a cold 
three-fourths saturated solution of sal-ammoniac, prepared by dis- 
solving 44 ozs. of the salt (crushed) in one pint of boiling water, the 
sal-ammoniac being added gradually till it is all dissolved. 

After the battery has been charged, and the wires attached, the 
test bridge is to be applied to the ends of the wires in the same way 
as the fuzes and detonators are afterwards applied ; the cover of the 
test bridge should then be removed, so that the wire bridge may be 
seen; and, if on completing the circuit with the battery the brid 
becomes bright red hot, the battery and wires аге іп a serviceable 
condition. Should the bridge not become red hot, the insulated wire 
slould be removed, aad the test bridge applied direct to the terminals. 
It will thus be ascertained whether the battery or the wire is at fault. 
The battery must not be expected to attain its full strength until 
half-an-hour after it has been charged. 

As a Le Clanché battery is very liable to become polarised, or “ run 
down,” аз it is commonly called, by being put on short circuit, and 


* When using а Mark ТЇЇ tube for this purpose, care should be taken that the 
range is clear, вз the brass ball is projected to өргөв ута бу distance, | 
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as the effect of this polarisation will, to a great extent, disappear in 
time, it is advisable before taking the battery to pieces for renovating, 
if time permits, to have it for a few days disconnected, testing it every 
day to see if it is improving. E 

As no local action takes placo in this cell when the circuit is open, 
the solution when once poured in should not be emptied out again, 
unless for packing, or when it is found that the battery is exhausted 
and requires a fresh solution. 


Instructions for the Management and Preservation of 
The Menotti Test Battery. 


Тће outer vessel is of ebonite, at the bottom of which is a copper 
cup 4-іпеһ deep and 33 inches in diameter, containing two ounces of 
crystals of sulphate of copper, with a “ fearnought ” diaphragm on 
top. Above this is 3 inches of fine sawdust that has been moistened 
with clean fresh water and laid in loosely. On top of this layer of 
sawdust is another diaphragm and then a slab of zinc 4-inch thick, 
81 inches in diameter, and weighing 2 Ibs. The upper portion of the 
zinc and its connection with the insulated wire are carefully insulated. 

As this cell is only used for testing purposes, a low resistance 
(about 20 ohms), astatic galvanometer is permanently attached to the 
ebonite dise which forms the core of the cell; together with а key 
which closes the circuit through the wires or tube under test. Тһе 
whole is fitted into a leather case. 

The batteries are supplied with the sulphate of copper, fearnought 
diaphragms and sawdust in place, but dry and consequently inactive, 
They are prepared for service by taking out the sawdust, soaking it 
in clean fresh water (or better still, in a solution of sulphate of zinc), 
then squeezing it out to a certain extent and replacing it; the 
advantago of this method being that the cell will be ready for use at 
once. lf the water wero merely poured on to the sawdust, some 
hours or even days will elapse before the cell is ready for use. If 
any sulphate of copper crystals are spilt among the sawdust, care 
should be taken to remove them all, or to use fresh sawdust, for if the 
sulphate of copper is allowed to come into contact with the zinc it will 
at once deposit copper on the zine. 

Test.—After being rendered active it should be tested by joining 
л, short wire between the positive pole of the battery and the freo 
terminal of the galvanometer, then placing the instrument so that the 
needle points to zero and pressing the key, a deflection of between 
` 80° and 84° should be shown. This is called * Testing the battery on 
short circuit." 

A magnet is supplied for tbe purpose of steadying the needle when 
there is motion, or reducing the deflection when it is too great; when 
not required for use it is kept in а pocket in the strap of the leather 
.containing case. | 

After the test battery has been in action six months the sawdust 
is to be changed and the copper cup recharged with sulphate of 
copper. Any copper sulphate crystals found can be used over again. 
At the same time the connections of the insulated wires with the zinc 
and tlie copper cup should be carefully examined, and the incrustatior 
cleaned from the zinc so as to leave a clean surface cn the under side 
at any rate. 1 

Should the battery show indications of loss of power, and these 
measures fail to restore it, а new battery must be rendered active. 
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Battery and Key, Test and Firing. 


The firing key and battery is designed to serve two purposes :— 
(i) To test the tube and circuit when the gun is made ready 


to fire. 
(i) To fire the tube. ee 
this to be done an indicator is fitted within the firing 

к д is so arranged that when the knob is turned to the 
right the current, passes through the indicator and the rest of the gun 
circuit, and if this is complete a visible and audible signal is given, 
ТЕ it be then required to fire, the button is pressed in, which action 
cuts the indicator out and allows the full current to flow through the 
circuit, firing the tube. Ап arrow on the knob indicates the safety 
| шаг this, the apparatus may take the place of the Menotti cell 
- and galvanometer for testing tubes and firing wires. | 

The Le Clanché cells, of which there are two in the battery box, 
are issued with the sal-ammoniac in them; all that is required to 
make them ready for use is to fill the cells two-thirds full with water, 
and to see that this is added from time to time to make up for 

vaporation. | 

: When the battery fails to fire a tube, fresh sal-ammoniac (about 
four ounces to each cell) should be added, the old solution being 
thrown away. Р | | 

Тһе apparatus is suitable for firiug any low tension fuze or tubo 
through a short length of wire, about 50 yards of No. 16 copper wire 
(065” diameter). 


Precautions to be observed. 


The firing wires must not both be connected up until after the gun 
is laid and ready to fire, and the front is clear. The turning of the 
knob should be done just before it is required to fire, aud it may 
either be held turned or not, as desired, until the gun is fired by 
pressing it in. 

The following rules will detect the particular cause of failures to 
fire with electric tubes :— 


(1.) If the indieator works properly and yet when the knob is 
pressed the tube does not fire, the fault is a short circuit 
between the firing leads, or in the tube itself. 

(2.) If the indicator works feebly, some bad joint in the circuit will 
be the probable cause. 

(3.) If it does not move at all the circuit is broken at some point, 
either in the wires, or in the tube itself. 

(4.) If the indicator works when the knob is turned and the gun 
does not fire when it is pressed, and then when the knob is 
turned again the indicator does not work, this shows that the 
tube has fired without igniting the charge. 


To climinate faulty tubes it is as well to test them before use, out 
of the gun. This should be done under precaution, so that in the 
case of a tubo being accidently fired, no damage would ensue. The 
firing leads may also be tested; and tho apparatus may be considered 
to be in good order if on joining the terminals with a short piece -of 
wire and turning the knob the indicator works well If it shovld only 
work feebly the battery should be examined, as in this case it will not 
give sufficient current to fire with certainty. | . E ude 
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RANGE TABLE FOR 6-INCH B.L. GUN, MARK IV. 


Charge 42 lb. Р.2* Mounting, E.O.C. 
Projectile, 100 lb. Jump, 7 minutes. 
Muzzle velocity, 1850 f.s.+ 


n" lwo 74 = 
$ ~. = в = 4 
ы 31 ДЕ, Fifty per cent. of le" 33 | 2 
4 = |Ж | 28 | rounds should fall 8 os}. Е 
4 131355 |: within a |БЕ8|58 
PR rl $ [alge 5 
> © =5 ‚ | oe я 
ы |225 2» Е |=. 2518 
5 81 8558) 21 = 233 18| 8. 
haj 8 = о 5 B c 
= E 5 ва to Ч © 9% £ ed 52 
% 282 leeds 111 Зав 33| 25 
3 ü ж а = ~ 
ards) 5 '|95 EELS ards, | yards. жүн МЕн Inches. Inches. 
а 100 0 5 [182 %% КЕП 18'0 | 0703 6 114 
200} о 3| 0 11 | 1155 | 950 | 0:29 | 18:0 | 046 n2 
0 0 17 | 1770 | 93% 0'43 | 18:0 | 0°09 по 
9 0 2311145 | 911 0:58 | 18-0 | 0:12 911 109 
0 0 291172 89% 0:72 | 18°0 | 0:15 2:5| 107 
0 о 26 | 1694! 814 0:87 |18'0 | 0'18 8701 105 
0 0 42 | 1669 | 857 1:0 (18:00:21 95) 104 
0 0 48 | 1643 | 84-1 146 | 18:0 10:24 40| 10:2 
0 0 55 | 1618 | 82:5 | 1°31 | 18-0 | 0-27 4*5 | 10-0 
0 1 1] 1594] 81:0 1445 | 18*0 | 0°30 5:0 9:8 
0 1 811501 79:5 1%0 |1841 | 0°34 5:5 97 
9 1 15| 1545| 78:0 | 1°74 | 18:1 | 0:37 60) 95 
1 1 23 | 1521 | 76:8 1'89 11811 | 0-41 0:50 | 6% 94 
1 1 31| 1497 | 754 2:03 | 18-2 | 044 0.12 | 7'0 9% 
1 1 29|1413| 140 2'18 |1821 0:48 0:91| 15 9:1 
1 1 48 | 1450| 727 2:32 |18221 0:51 1°07 | 890 8:9 
1 1 57 | 1427 | 115 2:47 |18'3 | 0:55 1:21 | 8'6 8.1 
1 2 1404 | 70'3 2-61 |18:3 | 0:59 1:35 | 9'2 8%6 
1 2 16 | 1381 | 692 2716 | 18:4 | 0°63 1:49 | 98 84 
1 2 26| 1359 | 68-1 2:91 | 18:5 | 0'66 1'64 | 104 8.3 
1 2 36 | 1338 | 67:0 3°05 | 18:7 | 0:70 1:78 | 1150 84 
2 2 46|1316 | 65:9 3:20 | 18°9 | 0°75 1°93 | 11°6 8% 
2 2 57 | 1295] 61:8 3:34 |19'2 | 0°79 2°08 | 12:2 7:9 
2 3 7|1276| 637 3:49 | 19:5 | 0°83 2'23 | 12:8 7:8 
2 3 18 | 1250) 62:6 3:03 |19:9 | 0'88 2°37 |194 1%6 
2 3 28| 1238 | 61.6 3°78 | 20:3 | 0:02 2:52] 1411 15 
2 3 39 | 1220| 60% 3°92 | 20°7 | 0:97 2°67 |147 14 
2 3 61 | 1203 | 596 | 497 | 21'1 | 1-01 2821154) 73 
3 4 1186 | 587 4721 | 2155 | 106 2°99 | 1611 1 
3 4 15| 1110 | 67% 486 |22918 3°15 | 168 110 
3 4 28|1154| 089 4151 |224 | 1:15 8120 | 1755 69 
3 4 41| 1159 | 561 4°65 | 2288 | 1720 3'45 | 18'2 6'8 
3 4 55| 1124| 55:2 | 440 |23:2| 125 3'60 | 189 | 67 
3 5 91101 644 4°94 | 23:6 | 1'20 3°76 | 19*6 '6 
3 5 24| 1096 | 53:6 5:09 | 24°0 | 1°85 3:92 | 2043 5 
4 5 
4 5 
+ 6 
4 в 
4 6 
4 `6 
5 1 
5 7 
5 1 
5 8 
5 8 
6 8 
6 9 
6 9 
6 9 


* This Range Table is also suitable for the 45 Ib. Prism! Black charge. 
f The далы velocity hus been found to vary from 1893 to 1830 A. according to the brand of 


— ғын increase of 100 f.e, in. the muzzle velocity increases the range at ordinary ranges 
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RANGE TABLE FOR 6-INCH B.L. GUN, MARK IV—continued. 


g саз из || 42 
© 3 5 ЕР » | Fifty per cent. of B 8 83 ЕУ 
> |а |Е8 ad | rounds should fall os| s| È 
8 1/3 155 | within 883| 53 
© © von 3 a 588 = ~ 
Ё > |352 авар * g|.8| © 
А | ъ |326 Saud BR 13:89:18 
= 83 |8552 4/22) 3 
«| 2 | |3 Не $£|3/8|3 [95.80 $E 
5| £ | & | 8 |e 22832 E18 | S|] 8 |385) 8%] 52 
e а - 5" ~ СЭ ~ ж 
Яя | ЗЕ о Ё 5 |4 (ЁС E ÁA|&|mi|e је ~ ё 
s| ° 1| ° "| fs. | yards. | yards. |yards.|yards. no весв. |inches, inches. 
УМ e 62/10 12| 561 | 483 | 142 314 | 2727 119 
5200 | 7 4110 32| 955| 407 | 7:60 | 31-6 | 2-34 5:88 | 122 5% 
5300 | 7 16|10 52 | 949| 40Ч | 191 | 82-1] 2-41 | 6'18 | 126 
5400 | 7 28 | 11 12| 943 | 39:6 7:85 |98221 | 2:49 | 6'50 | 12'9 
5500 | 7 41| 11 32| 937 | 9941 8°00 | 32:2 | 2°57 | 6'83 | 13:2 54 
5600| 7 54111 53| 932 | 387 8:14 |33:8 | 2:65 | 7:18 | 135 
5700| 8 1112 13| 926| 38°3 8:29 | 34'3 | 2'78 | 7°66 | 1379 
5800 | 8 20|12 34] 921| 379 8°43 | 34:9 | 2°82 | 7°95 | 142 5:3 
5000 | 8 33|12 655 | 915| 974 | 858 | 35°4 | 2:01 | 8:35 | 146 
6000 | в 46 | 13 10| 910| 37'0 8:18 | 36'0 | 3:0 |875| 15'0 
6100 | 8 50 | 13 38| 905 | 305 8:87 15:3 5% 
6200 | 9 12114 0!) 000| 36-1 9:01 157 
6300 | 9 26|14 22| 895| 35'6 9°16 16:0 ” 
6400 | 9 39/14 45| 861 | 35'2 9:30 164 5:1 
6500 | 9 53115 8) 886) 348 9'45 167 
6600 | 10 7 | 15 31| 282 | 343 9'60 пл 
6700 | 10 21 | 15 54| 877 | 23'8 9°74 115 5:0 
6800 | 10 36 | 16 18| 873 | 934 9189 17:8 
6900 | 10 51 | 16 42| 869 | 33-0 | 10:03 18-2 
100011 7|17 6) 865 | 326 |10718 18.6 | 4.9 
7100 | 11 22 | 17 29| 861 | 222 | 10°32 190 
7200 | 11 38|17 53| 857 | 219 |1046 19'3 
7300 | 11 53118 17 | 853 | 31'6 | 10°60 19.7 
7400 | 12 9118 41| 850| 31'3 | 10°75 2011 
7500 | 11 25119 6! 846| 819 | 10°89 20:5 М 4:8 
7600 | 12 41 | 19 31 | 843 | 30'7 | 11:04 20.8 
7700 |12 67 | 19 56| 839 | 30'4 (1149 21:2 
7800 | 13 14|20 22| 836 | 30'1 | 1134 2110 
7900 | 13 31 |20 48| 832 | 29:8 |1148 22:0 
5000 | 13 48 | 21 15| 829 | 29:5 | 11°63 224 4.1 
80014 5121 42| 820| 292 | 11°77 22:8 
8200|14 22|22 9) 824] 28:9 | 11:92 23:2 
8200 | 14 39122 37 22 | 286 | 12:07 23-6 
8100 | 14 56 | 23 6 | 820 | 28:3 |12'22 24.0 4% 
8600 | 15 14 | 23 35 | 818 | 28'0 |1246 244 
8600 | 15 32/24 4 | 815] 277 | 12:50 24:8 
8700 | 15 50 | 24 33| 813| 274 | 12-65 25-2 
8400|16 8/25 2| 81| 27-1 | 12-80 25-6 
8900 | 16 26|25 31| 809 | 26:8 | 12:91 26'0 
9000 | 16 45 | 26 0| B07 | 26-6 113-08 26-4 a 
9100 | 17 4| 26 30| 805 | 26:3 | 13:23 26:9 
9200 |17 23/27 0| 803 | 26-1 | 13-37 27% 
9300 | 17 42 | 27 31 | 802 | 258 | 13:52 219 
9400 | 18 2128 800 | 25:5 | 13:66 2871 
9500 | 18 21 | 28 32| 199 | 25:2 | 13-81 285 
9600 | 18 41129 31 797 | 959 | 13:96 29:0 
9700 | 19 1129 34) 796 | 247 ! 13-11 29*4 
9800 |19 21,30 6) 794| 94% | 14:26 29:8 
9900 | 19 42 | 30 38| 793 | 242 | 14:40 30:2 
10000 |20 3131 10| 792| 24-0 | 14°55 ‚30-6 i lial ee a Sol aiu Eu үш 
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RANGE TABLE FOR 6-INCH В.Г. GUN, MARKS IV AND VI. 
Based on Practice 3.4.88 and 19.4.88, | 
Minute, 15,236. 


Wei : : 
Үй ravimetrio density = Muzzle velocity, 1,960 f.s. 
Nature of powder, Е.Х.Е. Jump, 7 minutes. 
3 Е т ӛз s 
s 3 ч. > Fifty per cent, of rounds 
x £5 lad 3 2 should fall within 
я |126:1111:1:3 | à | 5 
5 | 352 198450 > | $ | 8 
g 15,131 5558 B | = | 
£ 3 55 | ЕР Е 83 ~ 3 5 © 
113 |11 | 238 2233) 5 | B | > | 
я [9° | Е Е 41813|31|4ү(4 
залы. e * f.s. [seconds.| ° ^" | yards. | yards. | yards, 
100 | оо | 05 1031 | 046 | 05 | 20 оз | 050 
0 | 0 3 | 10 1992 | 0:32 | 010 | 29 01 | 0% 
ЛЕРДЕН ы | oes | 020 | z | oz | oi 
8" 1 E 
500 | 016 | 26 iso | o5 | 02] 2 03 | o1 
goo | 021 | 31 1793 | o8 | озо | 26 0:2 | 0% 
700 | 026 | 36 1166 | 115 | 035 | 25 0:3 | 02 
мо oat | 42 1740 | 122 | 041 | 24 03 | 02 
300 | 036 | 47 1713 | 149 | 046 | 23 0-4 | O3 
1000 | 041 | 52 1081 | 157 | 053 | 23 04 | 03 
1100 | 040 57 1 ч 05 “ Р 
1300 | 007 | 658 19 | 168 | 220 | 111 | 21 055 | 04 
1400 | 1 3 | 13 2:03 | 1586 | 2:38 | 118 | 20 046 | 0- 
4 
1500 | 1 8 | 78 zis | 1561 | 256 | 1% | 20 0-7 | оч 
1600 | 114 | 84 2332 | 1537 | 244 | 132 . . 
1700 | 120 | вэ : 24 | iste | ses (ass | ie | оз e 
1800 | 126 | 95 261 | 1489 | 331 | 147 | 18 08 | 055 
1900 | 132 | 10-0 2:76 | 1466 | 3:30 | 155 | 18 0-9 | 0% 
2000 | 138 | 10% 2:90 | 143 | 3:50 | 2 4 | 18 0:9 | 0% 
2100 | 144 | ич 305 | 1421 | 3:00 | 213 . . 
2200 | 150 | 117 320 | iss 1 309 | 222 | Н 19 | 5% 
156 | 12% 3°34 | 1377 | 409 | 231 | 17 11 | 07 
2400 | 2 3 | 128 349 | 1356 | 429 | 241 | 1 11 | 08 
29| 134 363 | 1335 | 449 | 251 | 17 12 | os 
2000} 2 16 | 14% 378 | 1815 | 470 | 31 . . 
2100 | 223 | 14-6 342 | 1995 | aon | 312 | 1 13 93 
290| 230 | 15-2 401 | 1215 | 542 | 323 | 17 1:3 | 10 
2900 | 237 | 158 421 | 1256 | 5:34 | 335 | 17 14 | 10 
3000 | 245 | 164 436 | 1238 | 546 | 347 | 17 14 | 11 
3100 | 253 | 17:0 Я 4ы | 120 | 558 | 359 | 17 15 . 
zoj 3 0 | и 1 1203 | eo | 412 | 11 is | 12 
3300 8 | 19:3 1186 | 625 | 425 | 18 16 | 13 
3400 | 316 | 199 1169 | 649 | 433 й 
840) 310 | 199 18 16 | 14 
1153 | 814 | 452 | 18 17 | 15 
3600 | 333 | 204 . 
ме im om na заа в | ig] ia 
3800 | 350 | 21:9 nor | 7-53 | 536 | 20 17 | 20 
3900 | 359 | 22:6 1093 | 780 | 552 | 20 1-8 . 
4000 | 4 8 | 234 1080 | 8408 | 6 8 | 21 18 | 23 
4100 | 417 | 244 : у 
4200 | 427 | 249 ioe | 55 | oa | a | 12] 24 
4300 | 436 | 25% 1045 | 8-91 6 58 23 22 НЫ 
4001 446 24 1035 | 920 | 715 | 24 20 30 
1029 | 949 | 132 | 24 21| 32 
4600 | 5 6 | 279 = 4 
4100 | 516 | 231 108 (î | e's | | 22 | 33 
4800 | 526 | 295 1000 |1046 | 826 | 2 2з | 14 
4800 | 5 30 992 |1065 | 845 | 28 23 | 43 
94 |1075 | 9 4 | 29 24 | 46 


о с” 
B |8: (38 
ІІІ т 
Ф = y У 
+ (ОРИ А ја Тама 
: ; gs gas 2 E within 
8 н Sa i 3228 A 5 8 
„| | << | Е $s58| M | 8 2 
і 3 | 45 | 815 | 8336 31513 
E |38 |233 |243| f |£ т|аряЯ |ы 
131: 89 11111111111 
4 Е 5 


300 | 622 44 7:56 25 9 23 
$400] 634 44 7°71 ын 11:56 | 943 » 2:5 1:8 
а | 6 + шр Наны EEE 
5600 | 6 58 Seo | s та ой м | 52 55 
5700 | 710 41 8:14 941 4 2.9 64 
5800 | 7 23 41 8-29 12-80 111 4 
5900 | 7 35 40 934 | 13-11 ‘ 35 3:0 у 
8'43 11 25 6'8 
6000 | 748 4 58) ЖІП үш % | 31| та 
6 | 8 1 Ж 5219 913 |140 | 1228 | 40 за | 52 
8 “ e| 8! P 
ann | 8 at s nomme а ت‎ psa 
4 . "69 “ 
5500 | 88 = 940 | sS | 15:32 58 | 4 34 | 54 
945 5:32 |1352 89 | 10: 
6600 881 | 15+ f 45 к 0-4 
6100 | 9 22 36 9% вз |1413 | 4 | 42 | H3 
6400 | 9 36 86 9-74 875 | 15:95 | 14 34 116 
6900 | 950 36 9-89 869 |16:27 |1455 48 44 
зен Wr з |ы | ози [isai | 8 S| @ | | нэ 
. ^ 16* А 5 aj 48" 
7100 | 10 19 ЕЛЕНЕ Do 48 | 138 
7200 | 10 34 35 10-32 | 15 07 54 54 146 
7300 | 10 49 35 19:46 845 |1755 |16 154 
1400 | 11 4 31 10-60 839 17:88 16 18 55 в47 
1500 | 11 19 3 10°75 = 18:21 17 5 51 8-6 193 
: 4 58 : : 
1600 | 11:34 10:89 ни бі 58 | 189 
7700 | 11 49 34 11:04 17 42 63 6-2 19% 
1800 | 12 4 34 11:19 817 | 19-21 |18 : 2070 
1900 | 12 19 83 11:34 811 19:55 4 65 64 
ык dn zm АН ШІН 
8100 | 12 50 11°63 795 мэ 19 10 68 6:9 23:3 
СЭ EH. з | пл 048 (1833 | 22 | 13 | 36 
8300 | 13 21 кайт | elm 73 | 2556 
8400 | 1 32 92 185 93 | 19 56 . 
38 Нм | ДЕГЕ | 14 | 15 
8500 | 13 51 = 12-99 100 21:63 = 2 16 18 вэ 
36 21. 78 ы 
8600 | 14 12:36 110 21:98 ?1 8 8:0:| 29- 
T bas z 31 49:6 2233 | 8122 | 82 84 31:0 
14 3 124 7 У i в | 32. 
$0 | нэ : 12-65 165 | 22:09 | 2157 dis 
‹ 54 12-80 700 | 23-05 | 2: 84 
sor |1510 3 | эн 750 | 2342 2223 | в 89 | 239 
9100 | 15 26 13:08 146 иле | 33 88 bo 94 52 
9200 | 15 43 80 | 1372 2416 |2338 | 82 | 0% | 386 
9300 | 16 69 30 ae 72 | 245 99 | 203 
9400 | 16 16 м | 31010 иза 24 4| о 
9500 | 16 33 29 на | т 919 |да и ee | 2: 
9600 | 16 50 = 18:81 is |25 2s 102 1 266 45 
9100 |17 8 29 : 26-03 |2555 | 103 | 14 | 23 
9800 ? 18:96 3 115 
17 26 28 14: 718 264 14 49:1 
17 44 28 иш 118 |2841 |2022 | 100 
10000 (18 3 27 6 709 3148 26 53 | 108 17 50% 
2 14:55 704 121:56 Li 23 111 нэ 527 
699 21, 7 53 1 3 54" 
7'05 | 28 2: 13 12.6 6 
з | us | 130 | 563 
58-5 
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RANGE TABLE FOR 6-1ХСН В.Г. MARK V GUN. 
Based on Practice of 20,6.80, 


*Charge, 42 19. P; gravimetric | Mounting, E.O.C. Hydro-Pnoumatic. 
` „_ 34% Jump, 7 minutes. 
density, Taos" Muzzle velocity, 1,917 f.s. 


Projectile, 100 Ibs. 


$8 |558 b. 
Е are ы Fifty per cent, of rounds $ 
ЁВ | HE i 3 should fall within 58 
= © А я 
255 |: Е5:| E | 213 of 
3 57 5 v E Ба 
А 225 8556 а Е Шу 
$ | 558 |5555| 5 з | а | 8 | „ |18 
2| 5 | BRE | Bese] 2 E 5 а E 5 
212 | „23 УШ 8 15 | | 2 | 2 | & | 38 
ala |: [^ 4 & [ я а я 18 
yards} ° / wes seconds,| yards, 
0 
100 05 0:16 
200| 0 1 0 10 
300] 3 5 015 
40| 09 020 2 
500 | 013 0 25 15 
coo | 011 0% 18 
70 | 021 037 21 
800 | 026 0 43 24 0:50 
900| 031 049 521 0:88 
1000 | 036 0 55 30 0:96 
1100 | 0 41 11 33 1:04 
1200 | 046 17 37 12 | 1:13 
1300 | 051 114 “1 1'3 | 1-22 
1400 0 56 121 14 1:31 
100 | 11 128 15 140 
16001 1.7 1 35 16 | 149 
1700 | 113 142 13 | 158 
1800 | 119 150 18 | іш 
1900 | 1% 158 1:9 | 176 
900 152: 26 20 | 1-86 
2100 | 137 214 232 | 146 
2600 у 222 24 | 2-06 
2300 | 151 231 2% 2:17 
2000) ра 240 2-8 | 2:28 
mel пе 249 31 | 2:39 
2600 | 2 12 2 58 aa | ox 
2700 | 219 38 37 2-62 
2800| 220 3 18 49 | 2°74 
2900 | 234 328 4+3 2-87 
3000| 242 3 38 46 3:0 
3100 | 250 349 5:0 3415 
3200 | 258 11 24 | Sas 
3300 | 3 € 412 59 | 346 
3400 | 314 4 24 64 | 3-62 
390) 3:25 437 6:9 | 3-79 
3600 | 332 450 7 á 
3700 | 341 5 3 Нь АН 
3300 | 3 60 516 8'4 | 4:33 
3900 | 359 5 30 89 452 
ийн Жеўе 54 94 | 4-72 
4100 | 419 55 - 
4200| 429 6 14 4:93 
4300 | 4 39 6 29 
4400 | 449 645 
469 #4 


9 This Range Table is also suitable for the 45 1b, Prism! Black Charge. 
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RANGE TABLE FOR 6-INCH В.Г. MARK V GUN—continued. 


gg |5:2 Ж 
2 are ы Fifty per cent, of rounds zi 
5 а FE 4 $ should fall within Е 

2 Е © = = 
552 |:84:| 5 | & | 8 13 
ИЕ |] : 35 
МЕНЕЕ заа а Е 
5| Е | 228 | 2828] № 8 g | 413 
glass Ё 8| 8 | 2 ТАТА [Е (4 


f.s. |весопдв.| yards. | yards. | feet. 


$ 
Ё 
= 
= 
< 
= 
е 


4600 | 5 9 5l 6:69 11 1007 10:24 29 1:96 13:2 
4700 | 519 ы 6:83 7 34 999 10*64 30 2°03 13°9 
4800 | 5 20 50 6°98 7 51 991 10:94 30 2:10 146 
4900 | 592 50 1713 7 8 983 11:25 31 27 15:3 
5000 | 550 49 т 826 915 11:56 31 2:24 18:0 
6100| 6 1 49 1:42 844 967 11:87 82 2.31 16:8 
5200 | 6 12 48 7°56 9 2 959 12:19 32 2*38 176 
5300 | 6 23 4T 7-71 921 952 12°51 33 2°46 184 
5400 | 634 46 7'85 9 40 945 12'83 33 2:54 19:2 
5500] 6 45 45 8-0 9 59 933 18115 84 2°62 20°0 
5600 | 6 57 45 8-4 1019 931 13'47 84 2:10 9 
5700| 7 9 44 8:29 10 39 924 13:80 85 2°78 21'8 
5800 | 721 43 8'43 10 59 917 14113 85 2:86 22°7 
§900 | 7 34 4 1119 010 14:46 36 2°94 6 
6000 | 747 б 
6100| 8 0 
6200 | 813 

8 26 
6400 | 839 
6500 | 853 
6600 | 9 7 
6700 | 921 

9 35 
6900 | 949 
1000 | 10 3 
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INSTRUCTIONS FOR USING WATKIN'S CLINOMETER. 


To read the angles marked on the drum.—The brass drum is marked 
in degrees, commencing at 0? on the top to 45* at the bottom. Each 
degreo is subdivided into twelve parts; each small division therefore 
represents angles of 5 minutes. 

The scale is read from right to left, thus— 


ЕГЕТ 


the reading opposite the arrow would indicate an angle of 2° 25', 
To lay a gun or howitzer at any angle up to 45*.—Unscrow the drum 
until the A points to the elevation required, place the clinometer 


thus— 


and elevate the piece until tho bubble of the spirit-level is in the 
centre of the tube. 

‚ For angles of depression—Proceed as above, but reverse tho 
direction of the instrument, placing it thus on the breech of the 
gun— 
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and thus on the muzzle— 


For angles of elevation. greater than 45°.—Subtract the angle of 
elevation required from 90°, unscrew tho drum to this reading; thus, 
for 60°, unscrew the drum to 30°, and place the instrument on the 


breech of the gun, thus— 


or on the muzzle, thus— 


and elevate until the bubble is in the centre of its run. 


Norz.—Fire, when tl ion given i | 
Mi wies bon Bo d lea ^ Vigh Етер is 85° or under, is cailed “long range,” 
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DRILL FOR 6” В.Г. Gun ох H.P. MOUNTING. 


Gun Detachment. 


The gun detachment consists of а Gun Captain (No. 1),§ а Gun 
Layer, and 6 other gun numbers. 

It falis in two deep, the Gun Captain being on the left of the front 
rank, the Gun Layer covering him. 


* To Tell Off. 
Group Offcer.S Gun Captain. 


“.... Group Tell Off." Ч... Tell Of.” 


At “Tell off" the Gun Captain takes u pace to his front, turns to 
his right, and gives the word “ Tell of." 

Tho Gun Layer does not number. 

The right-hand man of the rear rank numbers 2, the right-hand 
man of the front rank 3, the second man from the right of the rear 
rank 4, his front rank man 5, and so on. 

After the detachment is told off, the Gun Captain falls in again on 
the left of the front rank. 

The detachment is then moved into the work and halted facing the 
mounting and in rear of it, or to such other convenient position 
under cover аз tho Group Officer may direct. 

N.B.—When without a Group Officer, the directions, cautions, and 
commands laid down in this drill to be given by the Group Officer, will 
be given by the Gun Captain. 


General Duties. , 


“The Gun Captain "f (No. 1) commands, and is responsible to the 
Group Officer for the regular and efficient service of the gun in all 
respects.] 

When at practice he is responsible to the Group Officer that his gun 
is laid on the target ordered. 

When his gun is fought by position finder he will insert the firing 
plug after the gun is laid. 

leads and gives quadrant elevation (Q.E.) to elevating number. 
When time fuses are employed he sets them. 
The Gun Layer.—His special duty is the laying of the gun. 


9 This should be done as far as possible on private parade, beforo marching ой 
from parade, camp, or quarters. 

+ It is recommended that, when feasible, this non-commissioned officer should 
have permanent charge of the gun, and be responsible for its condition and cleanli- 
ness, and all stores, &c., connected with it, and also for the emplacement in which 
it is моо " РА 

1 оп . is used, or training by are and poi i 3 
the rr шесе are exact in ihar work. PRU Валинору и 

n exceptional cases the Gun Captain шау al 
Group Ойсен р y also һауе to perform the duties of 
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When direction is given by training arc, he reads the training ‘and 
irects the traversing numbers. : 
d кыга to ib vent and percussion lock and makes ready. 
No. 2 withdraws а cleans bp eerie NM home, inserts 
-block, traverses, and sponges (if necessary). 
— T eds breech-block, places loading tray, uncaps fuze or 
removes safety pin or pins, loads, removes shalloon patch from end of 
last cartridge, rams home, removes loading tray, locks breech-block, 
runs up, traverses, and removes residue from chamber and mushroom 
head, with scraper and brush, after every round.* 
No. 4 supplies side arms and loading tray, elevates and fires. 
Хо. 5 assists 7 in all his duties, and runs up. . 
. No. 6 attends outside the cartridge expense store and supplies 
cartridges to 3, removing empty cartridge cylinder. | 
No. 7 attends outside the shell expense store, fixes fuzes, brings up 
and places projectile in the breech on loading tray, removing shot bearer. 


To Prepare for Action and Examine Gun. 


Group Officer. бат Captain. 
“ Prepare for action and “ Prepare for action. 
examine Gun." | Examine Gun. 


At “Prepare for action" each number brings up his stores as 
under — . 

Gun Layer.—Gun, mirror, aud shield sights as ordered, tubes, two 
lanyards (cocking and firing), rimer, tube extractor, percussion lock 
and spare strikers (for drill purposes a drill tube). 

No. 2.—Side arms (consisting of sponge, rammer, and scraper with 
brush) and loading tray or trays. 2 

о. 3.—Кеу for muzzle tampeon (if used), indicator and spanner, 
oil can, Russian tallow and waste. 

No. 4.—Assists 2 with side arms and loading tray or trays. 

No. 5.—Handle of lowering pump and assists 7. 

No. 6.— Bucket filled and brush (for drill purposes a cartridge case 
or cylinder with drill cartridge). 

No. 7.—Shot bearer, brush, two selvagoes, fuzes, fuze and shell 
implements and piece of chalk (for drill purposes a drill shell). 

he stores having been brought up and found correct, the covering 
plates will be removed by the detachment, the Gun Captain will then 
give “ Examine Gun ” and вес— 

That the automatic cut off gear is in adjustment and in good order. 

That the holding down clips or bolts are disconnected. 

That the roller path is clean. 


Пе will attach the indicator, test the pressure in cylinder, and 
test level of liquid.§ 
e will receive the fuze key from 7. 
He receives reports from the numbers responsible of any 
or deficiency in connection with the different parts 
mounting, and stores, 


When firing by Р.Е. he see that the firi lug i 
and the electric 4 нова te thé хори Ши нан 


irregularity 
of the gun, 


ady for use 
lanyard attached to the proper binding screws, 


* This will be only necessary when using brown powders. 
1 Some of these stores mny be already on the gun. 

Thi must be noted when the gun is in the firing position, 
(1445 гай of charging and testing cylinders vide pp. 14, 17, 21.33, 


n 
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'' Аз soon as the breech has-been opened by 2 aud 8, ће lcoks through 
the bore and sees that it is clear. | | m 

When firing by electricity he will be responsible that the firing 
battery and wires are correct and ready for use. (See page 82). · 

The Gun Layer receives the tubes from the shell store, coils up the 
lanyards, placing them with the extractor, rimer and tubes, in a recess 
or other convenient position in the emplacement or mounting, and 
having examined the lock places it in position in the breech-block. He 
then fires a tube,* sees that the lock is in good working order and 
rimes out tho vent. 25% 

When Р.Ғ. is used he coils up the electric lanyard and places it in 
the firing plug box clear of the detachment. . 

IIo fixes the gun sights in the gun, taking care that the fore-sights 
fit properly, and the deflection leaves of the hind-sights work easily. 
He places the mirrors, when used, in their frames, being careful to 
observe that they are properly secured by the spring clips, and that 
the wires are adjusted to agree with the tangent sight; he also fixes 
the shield sights and sees that tho pointer for training arc is let down to 
position for reading training. Не then takes up his position under cover. 

No. 2 arranges sido arms and sees that the traversing gear is oiled 
and in working order, and disconuects the holding down clip or bolt on 
his own side. e 

No. 3 removes muzzle tampion and breech apron and disconnects 
the holding down clip or bolt on his own side. 

No. 4 assists 2 to arrange side arms and sees that the elevating 
gear is oiled and in good working order. | ба 

Nos. 5 and 7 place the stores they have brought up in а convenient 
position for use. At drill the drill shell is to be placed outside the 
shell expense store. ' 

No.6 places bucket of water and brush near head of side arms, also 
loosens or removes bands from covers of cylinders, as required, if not 
already done. At drill he places the cartridge case or cylinder with 
drill cartridge outside cartridge expense store. 4 

The breech will then be opened by 2 and 8. 


Opening and Closing the Breech, 


Nos. 2 and 3 will then open the breech as follows :—3 releases the 
spring catch of lever with his right hand, and raises the lever to its 
full extent, then with both hands gives it a sharp pull towards him till 
hard against the stop, and folds the lever down; 2 then takes hold of 
liandle of breech-block with both hands, withdraws breech-block and 
swings it sharply round on its carrier ring to spring latch on side of 
gun; 2 then examines the breech-block and sees that it is clean und 
the threads free from burrs, lubricating them with а slight film of oil 
and rubbing the asbestos pad with Russian tallow or grease; 
3 examines the bore, chamber, and threads of breech, also lubricating 
tho threads with a slight film of oil if necessary. 

“ To close the breech."—3 raises the cam-lever with his right hand, 
2 presses down the spring latch retaining the carrier ring, swings the 
breech-block round and pushes it home with both hands, holding it 
Шеге? until З locks it by forcing the lever from him as far as it will go, 
3 then folds down the lever securing it by its catch in the hood. ` 


* N.B.—Before firing the tube, the Gun Captain will see that no one is in front 
of T muzzle, 
2 must be careful to keep his hands clea: jer ri 
brecch-block is turned пне SS ER Ee 22 = 


Өө» 
5 г 
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PE number has coinpleted his work as abovo he. Ross ünder . 


нг? poiition of the various pos erie cover isasfollows. They 
i ible, be sitting or lying down. м . 
ои alb. Where he ced best regain his position for superin- 
i king of the gun. . . 
= pid Ше with. the breech of the gun on the right side. 
9 and 4 on the right side of the рип; 3 on the left. і 
9 and 8 being next the muzzle, and 4 outside 2. 
5 and 7 outside the shell expense store. 


G outside the cartridge expense store. А 
But they may be locally arranged otherwise во long as the men 


know exactly where to go, aud are near enough to spring rapidly to 
their work. g 


To Load. 
Group Officer. : Gun Captain. 
“,... Group or Gun.” ч... Gun.” 
15... Load.” pH... Load.” 


The Gun Layer adjusts his tangent sight approximately to the 
range shown on the indicator dial or other means of passing the 
ranges, or as ordered by the Group Officer, as the case may be, and 
to the deflection given by thé Group Officer. | 

When Р.Ғ. is used he does not touch the tangent sight, but 
connects up the electric lanyard to a tube. · . 

2 aud 3 open the breech (if it has been closed after examining the 
gun) as before detailed; 3 places the loading tray, supplied by 4, in 
breech. e 

5-and 7. bring up tbe projectile and-lift itin line with the bore; if 

'using time fuze the Gun Captain will set it; 9 removes safety pin or 
pins from or uncaps the fuze and pushes the projectile оп tolonding tray. 

4 supplies rammer to 2, who,. assisted by 3, rams the projectile well 
home. 2 springs the rammer and hands it to 4 who replaces it. 

6 supplies cartridges in case or cylinder to 3, who places them in 
chamber and removes the shalloon patch from the end of last cartridge, 
withdraws the loading tray and hands it to 4. "The breech is then 
closed by 2 and 3, 4 replacing the loading tray. Тһе Gun Layer then 
puts а tube in the vent.t 

Norz.—When using Q.E. and mirror sights, and firing by percussion 

‚ tubes, the cocking and firing lanyards will be attached before 

the gun is run up, lanyards being passed and allowed to hang over 
. the shield, care being taken that they cannot possibly catch as the gun 
is run up. | | 


| То Run Up. 
Group Officer. Сиа Captain, 
* Run up." * Stand clear.” “ Run up." 


* It is permitted at the option of the Instructor for the detacliment to be 
аа sitting down when аб drill. 
“ Palliser,” “Common,” « Case," or “Shrapnel,” аз tho case 1 be, th 
е sega giving the үм апа length of fuze if required, УУ SINE 
e tube is never inserted- b i 
= pretent r Auer 5 — => ser ш properly бонд under 
(1415) мл 


Е 2 


ЭС No. 5 presses down lever of raising valve as far as it will go towards 
“open,” aud lets go the lever. Не permits the gun to rise until he 
hears a click* in the interior of the cylinder, which tells him tbat the 
gun is fully up. He then completes the closing of the valve by raising 
the lever as far as it will go. | 

Norr.— When Р.Ғ. is used, the Gun Layer puts in the electric tube 
before running up, and takes care that the lanyard is clear of the 
mounting, so as not to be cut when the gun recoils. | 


Making Ready, Elevating and Traversing.t 


As soon asthe gun has been run up, the Gun Layer mounts on to 
the laying step, hooks one lanyard} to the firing bolt and the other to 
the hammer of the percussion lock and throws them over the shield in 
rear of breech of gun, being careful to see that the guide bolt of the 
lock is home in the cam groove, and proceeds to lay his gun. 

2 and 8 man the traversing wheels, 4 the elevating wheel.§ 

The Gun Layer gives directions to clevating and traversing numbers 
by word of command or signal. 

If Q.E. is used, the Gun Captain directs the elevating number. 

„757 LAYING AND FIRING. 
йы” ~ Case І. 


L—When elevation and direction are given by tangent scale; or when 
straight-edged sights and. О.Е. are used. 

The Gun Layer: lays his gun with the deflection ordered and the 
elevation ; as -showir on indicator dials or other means provided for 
passing ranges, or as ordered by the Group Officer, altering it now and 
then as the dial or other means alter, or as ordered by the Group Officer 
as the case may be, or 4 elevates or depresses to the elevation ordered 
by the Gun Captain who reads the Q.E., until the final range is given as 


follows :— 
Final Range. 
Group Officer. Gun Captain. 
“4... Gun” И, шы” 
“,... Yards, Lax." 8...» Yards, Lay. 


At the order “lay” the Gun Layer adjusts the tangent scale to the 
exact elevation named, or 4 gives the elevation ordered. 

Notr.—If the gun is to be fired as soon as possible after being 
loaded, the Group Officer should give the final range immediately the 
gun is run up. 

When firing at a stationary target, the Gun Layer аз soor. as he has 
received the final range and laid his gun, jumps down and goes under 
cover, the elevating and traversing Nos. doin g the same, until the 
Group Officer gives the order,*. . . . , . Отопр ог №....... Gun 
Qommence Firing.” 


———————— О 
* This click i 5 : 
Жж click is caused by the end of the ram coming against the top of the 
T Note.—The gun may ђе roughly traversed into the line of fire, before or 
peat ld siglt up by 2 and 3 under the direction of the Gun Layer looking отет 
$ The lanyard hook for all percussion locks is to be inserted int dow 
1 nwards. 
$ With B,L. guns, mounted on H.P. mountinge, the Ше motion of the 
elevating gear should be “elevation” and uot “ depression," - 
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Commence Firing. 
Group Officer. Gun Салат. 


(On seeing that the Gun Layer has 
descended the ladder and is clear 
of the recoil.) 

Woo . Gu V, ors биће 


“ Commence Firing." “ Fire” 

At the order “ Commence Firing,” the Gun Layer rapidly makes any 
final correction of the laying that may be necessary, cocks the lock, 
and comes down from the laying steps, noting that these are clear of 
the recoil. As soon as the Gun Layer has descended the ladder and 
is clear, 4 seizes the firing lanyard,* and on the order “ Fire,” from 
the Gun Captain, fires. 2 and 8 remain on the traversing wheels until 


the gun is fired. . . 
МотЕ.—п case of a miss-fire (i.c, the tube not being fired), 4 will 


recock the lock with the cocking lanyard ; on another iniss-fire, the tube 
«иста be extracted and the lock examined by the Gun Layer. 


In the event of a tube firing but failing to_ignite a charge, after а 
pause of a minute the tube must be extra свеби Layer, and 
КА Љу 


Under no circumstances should the Ёгс‹ h be open th а tube 
NEZA 


<D hia PA 
(ваа ЗГ: e. 7: Ја 
7 س‎ 9s 


П.— When using mirror sights and Q.E. 


The Gun Layer keeps the gun trained on the 
the.lower mirror, laying only for direction. 

4 elevates or depresses to the elevation ordered under the direction 
of the Guu Captain, who reads the Q.E. 

“The “elevation ordered” will be that shown on the indicator dial 
or other means of exhibiting ranges, or as ordered by the Group Officer, 
as the case may be. 


Final Range. 
Group Officer. | Gun Captain. 


---- 
----- 


амал ы? Ч...» Gun.” 
S cenas sr И ПАЗ уз. Женіп DAY." 


‚ At the order “Тау” the final elevation ordered is given by 
direction of the Gun Captain, 4 seizes the lanyards, cocking the lock by 
means of the cocking lanyard. (For Electric Firing, see page 82.) 


Commence Firing. 


Group Officer. | Gun Captain. 
но НЫ (On getting signal from Gun 
ayer. 
* Commence Firing." X EN Gun.” 
* Fire.” 


- * For Electric Firing, see page 82, 


^0 


At the order '* Commence Firing,” tho Gun Layer will rapidly make 
any final correction of the laying, and hold up his right hand over his 
head when on the target; 4 fires the gun on the order * Fire" from 


the Gun Captain. 4 ol 
. 9 and З remain оп the traversing wheels until the gun is fired. 


Case III. 


ПІ. With quadrant elevation and training arc. 


. Тһе Gun Captain directs 4 to elevate or depress as in Case IL, 
except that when Р.Р. is used, the elevation will be that called by the 
dial number. 

Tho Gun Layer reads the training by pointer, as given by Group 
Officer or otherwise (or with P.F., by the dial number), and directs the 
traversing numbers as required. 


Final range. 


Atthe order from the Group Officer or * dial number,” ** Range... 
yards, Training .... degrees, Lay," 4 gives the exact elevation called 
out, directed by the Gun Captain, and goes under cover, unless when 
firing is not with P.F., when 4 proceeds as in Case II. 

Тһе Gun Layer, with the help of 2 and 3, gives the exact training, 
and goes under cover, 2 and 3 remaining on the traversing wheels. 


Commence Firing. 


Тһе Gun Captain satisfies himself that the gun is laid on the prope 
target, 

% Р.Е, is not used, the words of command will be as in Case II., 
and 4 will fire ón the Gun Captain giving the word. 

When firing by P.F., the Gun Captain puts in the firing plug and 
runs to the rear of the pit, or where he can best be seen by the сон 
Officer, holding up his hand in line with his shoulder. 

Х.В.--Не must, however, communicate with the Group Officer, if 
he cannot bo seen by him, by word of mouth, signal, or as may be most 
convenient.* е 

When the Group Officer gives to the dial number the word or signal 
* Commence Firing," he goes under cover. | 


Seraping and Sponging Out. 


‚ „Ав soon as the gun is fired, the Gun Captain removes the firing plug 
if P.F. is used, 2 and 3 open the breech, the Gun Layer unhooks the 
lenyards, extracts the old tube and rimes out the vent (with P.F. coils 
up the electric lanyard and puts it in the firing plug box); when using 
brown powder, 4 supplies the scraper with bras to 8, and if necessary 
the sponge (wetted) to 2. . 

„З scrapes and. brushes out the residue from the previous round, 
being careful that the threads in the breech are not choked with it. 

| necessary, 2 then sponges out, taking the same precautions; 4 

replaces the scraper and sponge. . | 


„ * Should n fresh presiction be necessary, or the signal or order “ Standfast ” 
be given before tho Group Officer orders.“ Commence Firing,” the Gun Captain will 
immedistely remove the firing plug, and the service of the gun wil] continue аз before. 


Ті» 


То Run Back and Unload at Drill. 


As soon ав the gun has been fired, the Gun Captain gives the order 
to “ Run Back.” j . 

5 ships* the handle of lowering pump and, assisted by 2 and 3, 
à Runs back." Ав soon as the gun is down, the Gun Captain gives the 
word “ Halt.” 5 unships the handle of lowering pump and replaces it. 

2 and 8 open the breech ; 3 withdraws cartridges and places them 
in case or cylinder; 2 takes hold of lanyard of drill shell and pulls it 
steadily out of the chamber far enough for the selvagee to be placed 
over it by 5 and 7, who remove and replace it.. | 

Ав soon as the gun is unloaded 4 supplies 3 with scraper, and 8 
scrapes and brushes out the chamber. 


To Cease Firing and Replace Stores. 


Group Officer. Gun Captain. . 
“ Cease Firing and Replace “ Cease Firing and Replace 
Stores.” Stores.” 


The stores are returned by the numbers who brought them up. 
The Gun Captain sees that the holding-down clips or bolts have 
been connected, and that tbe raising lever is secured by chain and 


padlock. 
` After replacing stores the detachment falls in two deep in rear of 
the gun, as at first. 


“То take Post under Cover.” ` 


“То form Detachment Rear." 


These movements will be required at times. They will bo as 
follows :— 


To take Post under Cover. 
Group Officer. Gun Captain. 
“ Take Post under Cover.” “ Double March," 
Each number doubles to his position аз given on page 70. 


To form Detachment Rear. 


Group Officer. Gun Captain. 


“ Detachment Rear.” “ Double March,” 
The Gun Captain doubles out and 21 hi 
i é > places himself on the left rear of 
€ пене m the оп. . On the werd “ Double March," the 
ible to thei in * A j 
DE an thes: ЛІ Ч places in “ Detachment Rear,” halting and 


O‏ سس 


* If not already there. 
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апл, For 6-1ncH В.Г. Gun ох VAVASSEUR MOUNTING. 
Gun Detachment. 


Тһе gun detachment consists of a Gun Captain (Хо. 1), a Gun Layer, 
and 6 other gun numbers. | . 

The detail for falling in and telling off а detachment is the same 
as for 6-inch B.L. on H.P. mounting. 


Position of Detachment when Marched to their Guns. 


'The detachment is then moved into the work, and halted facing 
the mounting and to the rear of it. . | 

If more than onc gun ой a group is being manned, each Gun 
Captain marches his detachment to his gun as above, or to such other 
convenient position under cover as the Group Officer may direct. 

N.B.— When drilling by single guns without ved Officer, the 
directions, cautions, and commands laid down in this drill to be given 
by the Group Officer, will be given by the Gun Captain. 


General Duties. 


* The Gun Captain” 9 (No. 1) commands, aud is responsible to the 
Group Officer for the regular and efficient service of the gun in all 
respects, 

Құ Қа at practico he is responsible to the Group Officer that his gun 
is laid on the target ordered. 3 а 

When his gun is fought by position finder he will insert the firing 
plug after the gun laid. 

Reads and gives Q.E. to elevating number. 

When time fuzes are employed he sets them. 

Gun layer.—His special duty is the laying of the gun. 

W hen direction is given by training arc, he reads the training and . 
directs (by signal) the traversing numbers. 

Ho attends to the vent and percussion lock and makes ready. 

No. 2 withdraws and cleans brecch-block, rams home, inserts 
breech-block, traverses and sponges if necessary. 

No. 3 unlocks cam-lever, places loading tray, uncaps fuze ог 
removes safety ріп or pins, loads, removes shalloon patch from end of 
last cartridge, rams home, removes loading tray, locks cum-lever, 
traverses, removes residue from chamber and mushroom head with 
scraper and brush after every round.} 

No. 4 supplies side arms and loading tray, elevates and fires. 

No. 5 assists 7 in all his duties, 

No. 6 attends outside the cartridge expense store and supplies 
cartridges to 3, removing empty cartridge case or cylinder. 

No. 7 attends outside the shell expense store, fixes fuzes, brings up 
and places projectile in the breech on luading tray, removing shell bearer. 


* It is recommended that, when feasible, this non-commissioned officer should 
nave permanent charge of the gun, nnd bo responsible for its condition and 
cleanliness, and all stores, &c., connected with it, and also for the emplacement in 
which it is mounted. 

+ When Q.E. is used, or training by nrc and pointer, he must especially sce that 
the numbers concerned are exact in their work, 


1 This will only be necessary when using brown powders, 
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То Prepare for Action and Examine Gun. 


Group Officer. Gun Captain. 
P for action and « Prepare for action.” 
€ Prepare for action қ 
сна M Gun." * Етатіпе Gun." 


At “ Prepare for Action,” cach number brings up his stores* ав 
г:— : 4 
„а Layer.—Sights, tubes, two lanyards (cocking and firing), 
rimer, extractor, percussion lock, and sparo strikers (for drill purposes 

a dummy tube). ЭГ | 

No. 2.—Side arms (consisting of sponge, rammer, scraper, and 
brush) and loading tray or trays. . А 

Хо. 3.—Key for muzzle tampeon, aud ой can, Russian tallow 
and waste. | А ? 

No. 4.—Elevating wheel, and assists 2 with side arms and loading 
tray or trays. 

Nos. 5 and 7.—Wooden shell bearer, brush, two selvegees, fuzes, 
fuze and shell implements, and piece of chalk (for drill purposes a drill 
shell). 

No. 6, —Вискев filled and brush (for drill purposes а cartridge case 
or cylinder with drill cartridge). 

The stores having been brought ор and found correct, the covering 
plates will be removed by the detachment; the Gun Captain will give 
“ Examine Gun,” and see— у 

e T ms and fuze implements have been brought up and аге 
ready to his hand. 

That the hydraulic buffers are properly filled and adjusted.’ 

He will receive the fuze key from 7. 

He receives reports from the numbers responsible of any irregularity 
or deficiency in connection with the different parts of the gun, mounting, 
and stores. 

As soon as the breech has been opened by 2 and 5, he looks through 
the bore and sees that it is clear. 

When firing by P.F. he sees that the firing plug is ready for use, 
and the lanyard attached to the proper binding screws. 

When firing by electricity he will be responsible that the firing 
battery and wires are correct and ready for use. 

The Gun Layer receives the tube from the shell store, coils up the 
lanyards, placing them with the extractor, rimer and tubes in a recess 
or other convenient position in the emplacement or mounting, and 
having examined tbe lock (percussion or electric), he places it in 
position in the breech-block. Пе then fires a tube,t sces that the lock 
is i aw No E verd and rimes out the vent. 

en Р.Е. is used he coils up the electri ( it i 
the ТЕ plug box veg of the бітеді ан ние 
e fixes the sights in the gun, taking care that the fore-si 
properly, and the deflection leaves ol the hind-eighte e мае d 
then takes up his position under cover. i 


9 Somo of these stores may be already on the gun. 


ái қ ЖШ Бете firing the tube the Gun Captain will sec that noone is in front 
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No. 2 arranges side arms and sees that the traversing gear is oiled 
and in working order. : з. k е 

No. 3 removes muzzle tampeon and breech apron. у 

Мо, 4 puts on elevating wheel, and assists 2 to arrange side arma, 
and sees that the elevating gear is oiled and in good working order. 

Nos. 5 and 7 place the stores they have brought up in a con- 
venient position for use. At drill the drill shell is to bo placed outside 
the shell expense store. . 

No. 6 places bucket of water and brush near head of Side arms, also 
loosens or removes bands from covers of cylinders, as required, if not 
already done. At drill he places the cartridge case or cylinder with 
drill cartridge outside cartridge expense store. 

The breech will then be opened by 2 and 3. 


Opening and Closing the Breech. 
As with 6-inch В.Т. оп Н.Р. mounting. 
After each number has completed his work as above he goes under 


cover. 
The position of the various numbers under cover is as with 6-inch 
B.L. on Н.Р, mounting. 


То Load. 
Group Officer. Gun Captain. 
“,... Group or Gun.” S eva Gm" 
*5,,., Load." 945, uve odd." 


The Gun.Layer adjusts his tangent sight approximately to the range 
shown on the indicator dial or other means of passing the ranges, or 
as ordered by the Group Officer, аз tho case may be, and to the 
deflection given by tho Group Officer. 

When Р.Е. is used, he does not touch the tangent sight, but 
connects up the electric lanyard to a tube. 

2 and 3 open the breech (if it has been closed after examining the 
gun) M before detailed; 3 places the loading tray, supplied by 4, in 

reec 

5 and 7 bring up the projectile and lift it in line with the bore; if 
using time fuze the Gun Captain will set it; 3 removes safety pin or 
pins from or uncaps the fuze and pushes the projectile on to loading 
tray. 

4 supplies rammer to 2, who, assisted by 3, rams the projectile woll 
home; 2 springs tho rammer and hands it to 4, who replaces it. 

6 supplies cartridges in case or cylinder to 3, who places them in 
chamber, and removes shalloon patch from the end of last cartridge, 
withdraws the loading tray, and hands it to 4. Тһе breech is then 
closed by 2 and 3, 4 replacing the loading tray. 


Making Ready, Elevating, and Traversing. 


‚ As soon as the breech has been closed the Gun Layer puts a tube 
in the vent,f hocks one lanyard} to the firing bolt, and the other to the 


® “Palliser,” “Common,” '' Case,” or “Shrapnel,” as the са be, +1 
Өнер que pn the natura пла length of time fuze if required. цул лс 
e tube is never to be inserted before the b i 
Bi ни ж e the breech is properly closed under 
$ The lanyard hook for all percussion locks is to be inserted point downwards, 
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ion lock, and allows’ them to hang in rear of 
тэнцэн afe eic tüat the guide bolt, of the lock is home 
p cam groove, He then proceeds to lay his gun. :. " 
5 When P.F, is: used, he puts ih the electric. tube, and takes сате 


that the lanyard is clear of the slide, so as not to be cut by gun 
carriage on hi arning haudles; 4 thé elevating: wheel, 
j the traversing haudles e elevating . 

Tho а сазе gives Бебе то ‘the elevating numbers in a low 
fone when tangent scales are used, but when Q.K.-is used and the 
и ром үн numbers cannot read it, the Gun Captain signals to them.as 
follows :— : Р | 22123 кеп 

„Не holds up either hand, fingers pointing upwards. . 

di есе” He turns his hand, во that the fingers point down- 
шт” lt,’—He slaps his thigh Р 22 , 

ii 1"—Не 3 . у | МӘКЕ 

For direotion, the бап Layer. gives the following signals" to the 

i umber :— ы А | 
Tra "Right or Left.—He motions with his hand, his fingers 
pointing in the required direction, so as to һе best seen by the 
traversing numbers. 000 "M" 

* Най”—Не slaps his thigh. 


Laying and Firing. = 
` Case I. - ВН a T" 
T.— When elevation and direction are given by tangent scale, `- 

The Gun. Layer lays his gun with the deflection ordered, and the 
elevation as shown on indicator dials ог other means provided ‘for 
passing ranges or as ordered by the Group Officer, altering it now and: 
then as the dial or other means alter, Or as ordered by Group Olficer, 
as the case may be, until the final range is given as follows:— . 


цаг": 


Final Range. 


Group Officer. "Gun Captain. 
А eae .. Group.” кі $ 
pss OP “ No о, .. . Gun" — 
|, eere, бил? MES LU | 
p за iiss Lands LAY” “,..... Yards Гат”. 


! , . . . 

At the order “Lay,” the Gun Layers, ог only that of the кап 
named, as the case шау ђе, adjust the tangent sight to the exact 
elevation ordered. 

Norr.—If,a gun or guns of a group are. to be fired as soon as 
possible after being loaded, the Group Officer should. give the final 
range immediately the loading is completed. 00000072 . 

When firing at а stationary target the Gun Layer as зооп as ће 
has received the final range and Јаја his gun jumps down-and goes 
under cover, the elevating and traversing numbers doing the same until 


e Group. Officer gives the.order... ... . ** Group ог No. „-. .... Gun 
Commence Firing." é ов At S 


°" * In some cases the traversing Nos. шву be unable to see: 
cases the Gun Laser will direct them by word of command. >: 


the signals, in such 


dub, 
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Commence Firing. 


Group Officer. Gun Captain. 
“42-2. Group.” (оп seeing Gun Гауег step 
clear). 
or '5 ausos Gun." Ч үү... Gun, 
* Commence Firing." Fire." 


At the order ** Commence Firing,” the Gun Layers of the group or 
of the gun named will make any final correction of the laying that 
may bo necessary, cock the locks, and step clear. 

As soon as the Gun Layer is clear, 4 seizes: the lanyard,* and on 
the order ** Fire" from the Gun Captain, fires; 2 and 8 remain on the 
traversing handles until the gun is fired. 

Norr.—In case of a miss-fire (г.е., the tube not being fired), 4 will 
re-cock the lock with cocking lanyard. Оп another miss-fire the tube 
should be extracted, and the lock examined by the Gun Layer. 

In the event of а tube firing but failing to ignite a charge, after а 
pause of a minute the tube must be extracted by the Gun Layer, and 
another one inserted. 

Under no circumstances should the breech be opened with a 


tube in it. 
Case 1I. 
IIL.— When using straight edged sights, and quadrant elevation. 


* The Gun Layer having cocked the lock, stands clear of the recoil 
and keeps his gun trained on the target, laying only for direction. 

4 elevates or depresses to the elevation ordered by the Gun ` 
Captain reading the quadrant elevation, unless means are provided 
which ће can read himself, when he will take it from such means. 

The “elevation ordered” will be that shown on the indicator dial, 
or other means of exhibiting ranges, or as ordered by the Group 
Officer, as the case may ђе. (For Electric Firing, see page 82.) 


Final Range. 


Group Officer. Gun Captain, 
“,,.... Group.” ено Gun.” 
or 
“...... Gun” “...... yards Lay.” 


“Looo yards Lay.” 


At the order “Lay,” 4 carefully уи the final elevation ordered, 
and then seizes the lanyard and stretches it taut, 


Commence Firing. 


Group Officer. Gun Captain. 
"veces Group” (On getting signal from Gun 
or Layer.) 
Чье ео Сип? овоо Gun.” 
* Commence Firing." “ Fire.” 


9 For Electric Firing, see page 82, 

+ During the loading tho Gun Layer will havo set the target scole at the 
Marc range ; it may be necessary, however, for him to further alter it in order 
that the target may be in the field of the straight edge. Р 
dele ZW an A percussion losk the Gun Layer will cock the lock after placing in 
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Е the ‘u Соттёпсе Firing!" the Gun Layer will rapidly make 
an r а of the laying, and hold up his right hand over his 
head when on tho target; 4 fires the gun on the order “ Fire” from 


Captain. а : 
= 2 and 3 emali on Ше traversing handles until the gun is fired. 


Case 111. 
IIL— With quadrant elevation and training arc. 


levates or depresses as in Case II, except that when P.F. 18 used 
he хал the ovarian as called by Ше dial number, directed if necessary 
by the Gun Captain. | | | 
i The Gun Layer reads the training by pointer as given by Group 
Officer or otherwise (with Р.Ғ. by the dial number), and directs the 
traversing numbers as required. 


Final Range. 


Commence Firing. 


The Gun Captain satisfies himself that the gun is laid on the 
proper target. | 

YN P.F. is not used, the words of command will be as in Case II, and 
4 will fire on the Gun Captain giving the word. 


Firing with P.F. 


But when firing by P.F., the Gun Captain puts in the firing plug 
and runs to the rear of the mounting, where E can best be seen by 
the Group Officer, holding up his hand in line with his shoulder; he 
must, however, inform the Group Officer, if he cannot be seen by him, 
by word of mouth, signal, or as may be most convenient. * 

When the Group Officer gives to the dial number the word or 
signal * Commence Firing,” he goes under cover. 


Scraping and Sponging Out. 


‚ As soon as the gun is fired the Gun Captain removes the firing plu 
if P.F. is used, 2 and 8 open the breech, the Gun Layer ш the 
lanyards, extracts the old tube and rimes out the vent (with P.F. coils 


• Should a fresh prediction be писмену or the signal or order “ Standfast' bo 


given before the Group Officer orders “ Commence firing," the Gun Captain wi 
. ыу remove {һе firing plug, and the service of the gun will Ee n 
е. 
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ap thelairyard and puts it in the firing plug box) when using brown 
powder, 4 supplies the scraper with brush 10 3, and, if necessary, the 
sponge (wetted) to 2. | 

3 scrapes and brushes out the residue let from the previous round, 
being careful that the threads in the breech are not choked with it. 

If necessary. 2, assisted by 8, sponges out, taking the ваше 
precautions; 4 replaces the scraper and sponge. 


> ош To Unload at Drill. 
As with 6-inch B.L. on H.P. mounting. 


To Cease Firing and Replace Stores. 


Group Officer. Gun Captain. 
Чье» Group.” «..... Gun 
“ Cease Firing and Replace Cease Firing and. Repluce 
Stores." Stores." 


. -The Gun Captain .sees' that 4 depresses till the gun is at an angle 
‘of about 4°, : Tho stóres are replaced by the numbers who brought 
Шеш up. ‘After feplacing’ stores, the detachment falls in two deep in 
rear of the mounting; 4 at first. 

To Take Post under Cover and Form Detachment Rear. 


‚ : As at 6-inch:B.L., Н.Р, 
DRILL ron 6-іхсн B.L. Gun ох BAnsETZE MOUNTING. 


Gun Detachment. 
To Tell Off. 


Similar to 6-inch B.L on Н.Р. mounting. 


General Duties. 


The Gun Captain"* (No. 1) commands, and is responsible to tlle 
Group Oflicer for the regular and efficient service of the gun in all 
. respects.f а 


. * It is recommended that, when feasible, this  non-co:nmissioned officer 
, should have permanent charge of the gun, and ђе responsible for its condition and 
cleanliness, and all stores, &c., connected with it, and also for the emplacement in 
i цан = xn á B . * 
t When О.Е, is used, or training by are and pointer, he must especially: 
that the numbers concerned are exact in their work. E 7 дааа дын 
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7^ When at practice he is responsible to the Group Officer that his gun 
is laid on tho target ordered. суда 


When his gun is fought 


Jue after the gun is laid. | 
Ё Trends and Sen quadrant elevation (Q.E.) to elevating number. 


When iime fuzes are employed he sets them. 

Gun Layer. —llis special duty is the laying of the gun. | 

When direction is given by training arc, he reads the training and 
directs the traversing numbers. 

Пе attends to the vent and percussion lock and makes ready. 

No. 2 withdraws aud cleans breech-block, assists to load, rams 
home, inserts breech-block, traverses, and sponges (if necessary) | 
‚ No. 8 unlocks breech-block, places loading tray, uncaps fuze or 
removes safety pin or pius, loads, removes shalloon patch from end of 
last cartridge, rams home, removes loading tray, locks breech-block, 
‘elevates and removes residue from chamber and mushroom head with 
scraper and brush, after every round. 

No. 4 supplics side arms and loading tray, runs up and fires. 

No. 5 assists 7 in all his duties. 


by position finder he will insert. the firing 


To Prepare for Action and 


Group Officer. | 


" | | «лас 
“ Prepare for action and . * Prepare for action.” | 
examine Gun," “ Examine Gun”. | 


Ww “ Prepare for action” each number brings up his вїогез*' аз 
` Gun Layer.—Sights, tubes, two lanyards (cocking and firing ) 
timer, tube extractor, percussion lock, and spare strikers. (for 
ње pons PR of sponge, rammer, scraper witl 
E С аа 
ы Ете MN side s с“ si e ас 
No PIC ede filled and brush (for 3t - Бай ныг 
Ст ive ats nm, a a 
sett gun taco н chalk P drill ара a drill cell and 16 
Captain will give « ано Ма ужи Жез ај xs 


ивици NE M RN E 


‚ * Some of these stores шау be ulready on the gun, 
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'" That tho preventor gear is in adjustment, and in good working 
order. 

That the clip plates are secured to the carriage; that the hydraulic 
buffer is properly filled; that the roller path is clean; and that the 
carriage is run back and kept in position by preventor gear. 

He will receive the fuze key from 7. . 1 

Но receives reports from the numbers responsible of any irregu- 
larity or deficiency in connection with the different parts of the gun, 
mounting, and stores, 

When firing by Р.Е. he sees that the firing plug is ready for use 
and the electric lanyard attached to the proper binding screws. 

As soon as the breech has been opened by 2 and 8, he looks through 
the bore and sees that it is clear. 

When firing by electricity he will be responsible that the firing 
battery and wires are correct and ready for use. (See page 82.)' 

The Gun Layer receives the tubes from the shell store, coils up 
the lanyards, placing them with the extractor, rimer and tubes in 
а recess or other convenient position in the emplacement or mounting, 
and, having examined the lock places it in position in the breech-block 
He then fires a tube,t sees that the lock is in good working order, and 
rimes out the vent. 


When Р.Ғ. is used he coils пр the electric lanyard and places it in ' 


the firing plug box clear of the detachment. 

Пе fixes the sights in the gun, taking care that the fore-sights fit 
properly, and the deflection leaves of the hind-sights work easily. 
Тһе trainiug arc is let down to position for reading training. Не then 
takes up his position under cover. | 

No. 2 arranges side arms, puts оп traversing wheels, and sees thai 
the traversing gear is oiled and in working order. 

No. 3 puts on elevating wheels, sees that elevating gear is oiled 
and in good workiug order, removes muzzle tampeon and breech apron. 

No. 4 assists 2 to arrange side arms, and sees that the running up 
gear is oiled and in good working order. 

Nos. 5 and 7 place tho stores they have brought up in a convenient 
position for use. At drill the drill shell is to be placed outside the 
shell expense store. 

No. 6 places bucket of water and brush near head of side arms, also 
loosens or removes bands from covers of cylinders, as required, if not 
already done At drill he places the cartridge case or cylinder with 
drill cartridge outside cartridge expense store. 

Тһе breech will then be opened by 2 and 2. 


Opening and Closing the Breech. 


Similar to 6-inch B.L. on ILP. Mounting. 

After each number has completed his work as above he goes undet 
cover. 

The position of the various numbers under cover is as follows 
They should then, if possible, be sitting or lying down. 

Gun Captain,—Where he can best regain his position for superin 
tending the working of the gun. 


м——— Ш 


9 This must be noted when the gun is in the loadin position. 


of шш. «боге firing tbe tube, the Gun Captain will see that no one is in front 
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ши Layer.—In rear of mounting. | 
pa ы» Tight side of the gun; 8 on the left; 2 and 8 being next 
the muzzle. 

4 at head of side arms. : 

5 and 7 outside the shell a me rea 

tside the cartridge expense store. . мг 

Bat they may be осу arranged otherwise so long asthe men 

know exactly where to go, and are near enough to spring rapidly tc 


their work. 
* To Load. 


Same as 6-inch B.L. оп Н.Р. mounting, except :—5 and 7 bring up 
the projectile and place it on the rear of loading stage ; if using time 
fuze the Gun Captain will set it; 3 removes safety pin or uncaps the 
fuze; 2 aud 3 then lift the projectile and place it on the loading tray; 
2 casts loose selvagee; 8 hands bearer to 7 and pushes the projectile 
on to the loading tray. 


To Run up. 
Group Officer. Gun Captain. 


* Run up.” ч Run up.” 
4 raises the lever of preventor gear, and allows the gun to run up 
to the firing position. 
Norr.— When Р.Е. is used the Gun Layer puts in the electric tube, 
before running up, and takes care that the lanyard is clear of the 
mounting so as not to be cut when the gun recoils. 


Making Ready, Elevating and Traversing. 

As soon as the gun has been run up, the Gun Layer mounts on to 
the slide, hooks one lanyard to the firing bolt and the other to the 
hammer of the percussion lock, being careful to see that the guide 
bolt of the lock is home in the cam groove, and proceeds to lay his 


gun. 
2 mans the traversing wheel, 3 the elevating wheel. | 
The Gun Layer gives directions to elevating and traversing numbers 
by word of command or signal. 


If Q.E. is used, the Gun Captain directs the elevating number. 


Laying and Firing. 
Similar to 6-inch B.L. on Vavasseur mounting, except that Хо, 8 
remains on the elevating wheel till after the gun is fired. > 


Scraping and Sponging out. 
Similar to 6-inch B.L, on H.P. mounting. 


To Run Back and Unload. (At Drill.) 


At “ Run Back" 4 and 5, assisted by 2 and 3, hook the movabl 
blocks to front eyebolts of carriage, and standing blocks to заг ауе 
bolts of slide, ond take in the slack. Тһе whole of the numbers, 
except the Gun Layer, man the falls on their respective sides, and at 
EE, LON 


r: " A : ЕСТ 
ew ith the 6” on barbette mounting the gun should be loaded after being run ир 
(2282) Е | 
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“Пеауе” haul the gun beck. When the gun is far enough back, 
2, 3, 4, and 5 unhook and overhaul the tackles and place them clear. 
“То Unload,” 2 and 3 open the breech; 3 withdraws cartridges and 
places them in case or cylinder; 2 takes hold of lanyard of drill shell 
and pulls it steadily out of the chamber far enough for the selvagee to 
be ace over it by 3, who also places the bearer; 2 and 3 then 
remove projectile and place it on rear of loading stage; 5 and 7 
remove aud replace it. 


Cease Firing and Replace Stores. 


Similar to G-inch B.L. оп Н.Р. mounting, except that the Gun 
Captain will see that the gun is run back an the lever of preventor 
gear secured by the bolt. 


AMMUNITION DETAIL, &c. 


In addition to the gun detachments, the following must be provided 
for according to local requirements: Ammunition supply details, D.R.F., 
Р.Ғ. dial, and telephone details. Orderlies, &c., as required. 


FIRING ву ELECTRICITY. 


When firing guns by electricity otherwise than with P.F., the Gun 
Layer when preparing for action will bring up the following stores in 
addition, viz :— 

A Le Olanché battery and firing key in wooden box, and a Menotti 
battery with galvanometer attached (for testing tubes), ог Holden’s 
firing key, which combines both the means of testing and firing. 

Two insulated firing wires, each 8 to 10 yards in lengths. 

These stores are placed close to the gun, and on one flank or in rear, 
but as convenient as possible for the firing number, and at the same 
time so ав not to interfere with the working of the gun. The firing 
wires should be attached, by a turn being taken with them, to ıı con- 
venient part of the mounting or gun, so that the weight of the wires 
shall not come on the tube when joined up to it; the other ends are 
led to the firing battery or key, and one of them attached to a terminal, 
aufficient slack being allowed for the running up or traversing of the 

un, The tube will be joined to the firing wires* by the Gun Layer 
uring the loading of the gun, and placed in the vent as soon as the 
breech is closed. 

The method of firing is similar to that when using percussion tubes 
except that in— У қ 


Case [.—4 connects up the 2nd line wire to. the other terminal of 


9 If a B electric lock is used, one line wire will be attached t 
мэх х мэ to the Dis a: қамақ the breech of the esa de rage 
eing placed on to the terminal of the lock. (Т is loc 
седі 2 өредегі (The eurth terminal of this iock 
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the firing battery or key on seeing the firing signal* from the Gun 
Layer, and presses the firing key on the word “ Fire” from the Gun 
Captain. 

{г II апа IIT.—4 connects up the 2nd wire as soon ав the Q.E. 
nas been given, and proceeds as in Case I. 

As soon ав the gun is fired, 4 at once disconnects one of the firing 
wires from the battery or key. 

Моте. —When the tubes are tested before being put into the vent, 
they should be placed clear of the detachment and in' a safe position; 
if they are tested when iu the vent immediately before firing, two or 
three short lengths of wire will be required in addition to the firing 
wires when using the Menotti testing battery. 


* This signal with Н.Р, and Vavasseur mountings is the Gun Layer getting 
me г - recoil and with barbette mountings the Gun Layer dismounting 
rom the slide. 
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